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Accumulator-Electrodes. 
By Emre Reynier, In “ L’ELECTRICIAN.” 


Although strongly attacked by certain elec- 
tricians, the new chemical theory of accumu- 
lators which I have put forward in this 
journal, is at present generally accepted. 
No objection, based upon experiment, has 
been urged against it ; on the contrary, facts 
daily testify in its favor. Thus, MM. Crova 
and Garbe have experimentally proved the 
fixation of one equivalent of sulphuric acid 
upon each electrode during the discharge, 
and M. Tscheltgow, after having measured 
the formation heat of the peroxide of lead, 
has furnished the new theory with a thermo- 
chemical verification which was otherwise 
foreseen, 

It is known that I did not wait for these 
late confirmations to admit double sulphata- 
tion in the solution of the problems raised 
by the rational construction of electric 
accumulators. The new chemical theory 
has also given me the means of calculating 
the augmentation of the bulk of the elec- 
trodes by formation and by discharge, phe- 
nomena which I have designated by the 
name of increases, 

The study of increases finds, in turn, its 
practical application in the manufacture of 
folded accumulator plates. These expan- 
sions, which were formerly injurious, will 
in future improve and accelerate the forma- 
tion of the plates. 7 

My old folded accumulators, Fig. 1, if the 
formation was carried too far, took a fan- 
Shaped development, Fig. 2, which was 
clumsy and inconvenient, the electro-chemi- 
cal capacity of the accumulator was far 
from increasing in proportion to the quanti- 
ties of increased matter; a proof that these 
substances took little part in the reactions of 
the discharge. 

I thought that by limiting the lateral ex- 
pansion, I should produce an energetic com- 
pression of the superficial dust against the 
inner sides of the folds, and that these sub- 
stances thus compressed against their con- 
ductive support, would enter better into 
activity. I obtained, in fact, more limited 
expansionsand higher electro-chemical capac 
ities by connecting to each other the folds of 
the electrodes by means of transverse auto- 
genous solderings. But the resistance of the 
accumulator increased because the liquid had 
difficulty in penetrating to the interior of 
these deep and compressed folds. The auto- 
genous solderings were also difficult and 
costly. 

These difficulties disappear in the new 
electrode, with a cast frame, Fig. 3. 

The active portion of this electrode con- 
sists of a band of rolled lead of 0.95 meter 
long, 0.16 meter wide, and 4 millimeter 
thick. This band is then striated by passing 
between the rollers of a special laminator, 
which imprints upon it shallow marks at 
little distances from each other, Fig. 4 ; it is 
then perforated by some sloping slits, and 
then folded mechanically. 

The folded plate, thus obtained, is intro- 
duced into a cast-iron mould, which leaves a 
suitable emptly space around it. Melted 
lead is poured into the mould, so as to form 
the frame and solder it on all sides to the 
structure which it surrounds, External 
prolongations of cast-iron serving as a con- 





ductor and a support to the electrode, come 


in contact with the frame, and form one 
body with it. 

The cast frame is thus a physical and 
mechanical connection for all parts of the 
electrode, more solid than the ribs of the 
old plates. It resists the transverse expan- 
sion, and effects an energetic compression of 
the superficial pulverulent materials which 
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The electro-chemical capacity depends, 
naturally, on the degree of formation ; the 
figure given is not a maximum. 

The formation is effected by the pro- 
cedures of M. Gaston Plante. It is very 
rapid, especially if we previously attack the 
folds with nitric acid, according to the 
indications of this eminent physicist. The 
structure of the new plate enables the opera- 
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Figs. 1 AND 2.—REYNIER ACCUMULATOR PLATES. 





Fics. 3 AnD 4.—SHowinG NEw REYNIER ELECTRODES. 


are thus brought into close and extended 
contact with the conductive portions of the 
plate. 

The following are some numerical data of 
the new pattern electrode : 


Width of plate......... 180 mm 
Co. 245‘ 
Ee .;% 

Weight of folded part... 900 grammes. 
Total weight............ 1,500 *“ 

Outer surface of electrode 5 syr. dec. m. 
Total developed surface.. 45 * " 
Total effective surface... 35 “ * 


Corresponding elect ro- 

chemical capacity... ... 72,000 coulombs. 

We see that the weight of the active por- 
tion seems to be three-fifths of the total 
weight ; in reality, the fraction is greater, 
because the material of the frame is far from 
being completely inert. I- could make a 
frame lighter by one-half, but I prefer to 
exaggerate the solidity of the system. 





tion to be pushed very rapidly, as we hav® 
not to fear the fall of superficial matter, 
which is retained very energetically between 
the wrinkled surface by compression. 

The mutual distance of the folds is regula- 
ted in such a manner that the mean density 
of the active portion is equal to 8. The 
density of compact metallic lead being 11.4, 
the folds leave at first a certain play-room 
between them; but the formation fills up 
the empty spaces, and ‘cements the lamin 
together. Thus the plate acquires a solidity 
which speaks well for its lasting power. 

The 160 folds distributed over the width 
of the plate give it, however, in the trans- 
verse direction a sufficient elasticity to facili- 
tate the very slight alternate movements of 
expansion and contraction required by the 
iucrease on charging and discharging. 

The cast frame secures the mechanical 
solidity of the entire structure, so that the 
attackable surface of the active portion may 








be much increased by employing very 
slender sheet-lead. But the metal undergoes 
very high plus values when its thickness 
gets below 14 millimeter. I have, therefore, 
stopped at this thickness for electrodes com- 
monly made. 

If it is desired, for special reasons, to 
increase very greatly the attackable surface 
of the active lead, we may with economy 
have recourse to another system of plates, 
which I will describe in an early number. 


————_ >e—__——__ 
The U. S. Postal Telegraph. 


Senator Edmunds, it is believed, will 
not be satisfied when Congress meets, by the 
mere introduction and reference to the 
proper committee of his bill providing for 
the establishment of a postal telegraph, but 
will push the bill to consideration, and if 
possible to a vote. Senator Edmunds’ idea 
is to create a board, consisting of the Secre- 
tary of State, the Secretary of War and the 
Postmaster General, whose duty it shall be 
to lay out four trunk lines connecting the 
northeastern, the northwestern, the western 
and southwestern and the southern parts of 
the United States with the city of Washing- 
ton. Along these trunk lines connections 
are to be made and telegraph offices estab- 
lished according to the demands of the ser- 
vice. The postal telegraph is to form part 
of the postal system, and the rates are to be 
fixed from time to time by the board already 
mentioned. The lines are to be constructed 
and kept in repair under the direction and 
superintendence of the Secretary of War and 
through the Corps of Engineers. The Secre- 
tary of War is to be authorized to acquire by 
purchase, subject to the approval of the 
President, the right of way for the lines and 
their extensions. Damages, if disputed, are 
to be referred to the Court of Claims for as- 
sessment, with appeal to the Supreme Court. 
The Government is also to be authorized to 
acquire by purchase the stock, machinery, 
appliances and materials, not including tele- 
graph lines, owned by persons or corpora- 
tions, which shall be deemed necessary for 
the operation of the Government lines. In 
case of a dispute as to the value of such 
property, the Court of Claims is to arbitrate 
on the question. Employes in the postal 
telegraph service are to be appointed accord- 
ing to the provisions of the Civil Service act. 
Nothing, according to Mr. Edmunds’ plan, 
done by the Government in the matter is to 
interfere with or prohibit individuals or cor- 
porations from carrying on the business of 
operating telegraph lines. 

—_—_—- >_>  — 
The Electrical Transmission of Power. 

It is scarcely to be expected that the recent 
experiments of M. Marcel Deprez, which are 
fully dealt with in our other columns, will 
excite the same amount of interest — we 
might almost say sensation—as the results of 
his previous experiences between Miesback 
and Munich, Vizille and Grenoble, and other 
places, notwithstanding the fact that they are 
of a more grotesque and fantastic character. 
We are now so conversant with matters in- 
volving the transmission of power by elec- 
tricity that the results obtained through the 
dogged determination of the French elec- 
trician to overcome the many obstacles with 








2 


HLACTRICAL REVIHW. 





[November 28, 1885 








which his path has been beset, will fail to 
arouse any degree of enthusiasm—at least on 
this side of the Channel. What with the 
Portrush tramway, a similar line between 
Bessbrook and Newry, the telpher system at 
Glynde, etc., the public has long been con- 
vinced that the electrical transmission of 
power could be readily and successfully 
undertaken. Wedo not, of course, intend 
to lead our readers to think that the opera- 
tions carried out in this country can compare 
iD magnitude or distance traversed with those 
of M. Deprez, but we do mean that, had any 
of our electrical engineers received such 
support and assistance as has been accorded 
to him, the same thing could as readily have 
been accomplished in England in much less 
time, and, we think, in a manner less open to 
criticism. We notice that M. Deprez still 
adopts the plan of putting his apparatus in a 
looped circuit, and this in itself is enough to 
make one doubt the accuracy of his tests, 
unless the line were perfectly insulated, 
which we need not say could not have been 
the case. To have obtained the results with 
which the French engineer credits himself, 
his generator must have been capable of re- 
producing nearly 80 per cent. in the external 
circuit of the mechanical power exerted in 
driving it, and the recipient must have con- 
verted nearly 80 per cent. of the electrical 
energy received into available power. We 
have not had M. Deprez’s figures before us 
sufficiently long to enter deeply into the mat- 
ter here, but in a future issue we shall take 
occasion to go more fully into an impartial 
examination of his tabulated results. The 
idea, however, of separately exciting the field 
magnets of the motor is an absurdity upon 
which we need not enlarge, for in practice 
the motor must decidedly be selt-acting in 
this respect. 

We may, in conclusion, state that, so far 
as we can judge at the present moment, M. 
Deprez’s figures will not bear a careful 
analysis.—London Electrical Review. 


= 
A Reason Why Boilers Explode. 

Notwithstanding all the progress of mod- 
ern mechanical science and steam engineer- 
ing, says American Machinist, the number of 
disastrous boiler explosions seems to be in- 
creasing every year. We are told by certaip 
philosophers, in the mechanical line, that 
these disasters are cnused mainly by careless- 
ness in managing the boilers, growing out of 
the ignorance of the parties owning them. 
No doubt this is the cause of many eaplo- 
sions, but it 1s even doubtful if it is the c .icf 
cause of such disasters. The buyers of | oil- 
ers comprise parties in so many different pu-- 
suits that it is impossible, with all the spread 
of mechanical knowledge, that a large part 
of them should not be dependent upon others 
for ordinary mechanical information. The 
parties are not likely to apply to a disinter- 
ested mechanical engineer for advice, espe- 
cially if there is a fee to be paid, and nine 
times out of ten they accept the dictum of 
the boilermaker as conclusive. If the boiler- 
maker Is thoroughly conscientious, and prizes 
his reputation, as well as the profit to be 
made on the contract, his advice will be safe 
to follow, but such is not always the case. 
A safe and reliable boiler will cost more than 
one built of poor material and slighted in 
workmanship. The latter appears about as 
well to the inexperienced buyer, and the dif- 
ference in price, backed with some persuasion 
on the part of the maker, often determines 
the sale. These are the boilers that do most 
of the blowing up, and most of the destruction 
to life and property, and the men that build 
them know their liability to disaster. 

It is an interesting study to examine the 
records of boilers sent out from different 
shops. Some shops there are with a record 
of hundreds, even thousands, of boilers 
made and sold without a single explosion 
being heard of among the whole number. 
Others with a large production, extending 
over many years, can discover but one or two 
cases of explosion. Again we find boiler mak- 
ing establishments that have been quite fre- 
quently brought to public attention through 
disaster to boilers of their manufacture. It 
is impossible to believe that all the boilers 





from onc builder go into competent and care- 


ful hands, while a large part of those from 
another shop in the same section of the country 
go into charge of careless and incompetent 
engineers. It is not mere chance that causes 
boilers from certain shops to explode, while | 
those from certain other shops remain in 
service without disaster. It is a usual thing 
when a boiler blows up, to try and fasten the 
blame upon the engineer or fireman. Fail- 
ing in this, the proprietor is generally charged 
with the whole responsibility. The maker of 
the boiler is the last person thought of for 
censure, and in most cases goes scott free, 
even though the boiler was never a safe or 
strong one. 

The maker of inferior boilers, at low prices, 
is likely to excuse himself on the ground 
that he supplies a definite demand that could 
not be met with safe boilers at higher prices, 
and that if he does not supply that demand 
others will do it. This is equal to the logic 
of the footpad who relieves the traveler of 
his valuables because another thief is lying 


“The Divided Circuit.” 


At a recent meeting of the Buffalo 
Electrical Society, Prof. A. L. Arey delivered 
the following lecture, a report of which 
was crowded out of our last edition. 

The lecturer began by deducing the well- 
known formula for the resistance of a 
divided circuit 

rr} 
=pxri 
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in which R = the joint resistance of the two 
arms, ” the resistance of one arm and r the 
resistance of the other arm, and continued, 
remarking that in the majority of divided 
circuits the several arms or branches are of 
equal resistance, as in the case of the incan- 
descent lamp circuits or of batteries con- 
nected in multiple arc. We have in such 
cases 7 = 7', and the formula (1) becomes 


a 

~ Qr~ Q 
but Q is the number of branches, and if we 
let m = the number of branches we write 
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Fig. 1.—PROVIDENCE ScrREW CuTTInG LATHE. 


in wait for him. If the traveler is certain to | 
be robbed he would be no poorer than if | 
plundered by the second thief, hence the first | 
one quiets his conscience by the thought | 
that he is causing no extra distress, The 

average grade of engineers, who handle steam 

machinery, is being elevated every year, but 

we doubt very much if the average grade of 

steam boilers is being elevated in the same 

proportion. There is room for decided im- 

provement in many boiler shops. 


——_ ome 


* * The Blackstone cotton mills, in Mass., 
announce an advance in wages of from 14 to 
20 percent. This would indicate an improve- 
ment in business. 


** A bill has been presented to the Mu- 
nicipal Assembly of St. Louis, asking that 
permi-sion be granted H. L. Fox, W. R. 
Donaldson and R. C. Kerenes, of St Louis, 
and James W. Chisholm, A. J. Cooper, 
Frank Butterworth and Isaac E. Adams, to 
construct and operate, for the term of | 
twenty-five years, the Chisholm-Patterson | 
underground conduit system of wires for | 
electrical purposes to be conducted under the 
sidewalks and through alleys. 


yr 

R= > ' (2) 
by means of which we may determine the re- 
sistance of any devided circuit. 

To illustrate the application of this formula 
the following problem was solved: 

What will be the resistance of 900 incan- 
descent lights each having a hot resistance of 
130 ohms connected in simple multiple are ? 

Substituting in the formula 


R= a .144 ohms, 


900 = Ans, 


After applying this principle in connection 
with Ohm’s Law to several more complicated 
problems, Mr. Arey stated that the considera- 
tion of a large class of problems seemed to 
have been overlooked by the various writers 
on electricity, and gave the following deduc- 
tion of formulas for the determination of the 
number of cells of a given battery, which 
will produce a given current through a given 
external resistance, and the manner in which 
they must be connected. 

In problems of this kind we have given 

C =the current desired. 

R= the external resistance. 

E =the E.M.F. of the cell. 

r = the internal resistance of the cell. 





Let 
X= number of cells in series. 
y = number of rows of cells. 
P = internal resistance of battery. 
E =the E.M.F. of the battery. 
By Obhm’s Law we have. 
% am E eo 
ie Pxr @), 
but the E.M.F. of the battery is equal to the 
E.M.F. of one cell multiplied by the num- 
ber of cells in series, hence 
E= EX. 
Substituting in (3) 
EX 
a= P+R 
and since the maximum current is obtained 
from a given battery, when its internal re- 
sistance is equal to the external, we may de- 
termine the smallest number of cells which 
will produce the given current by making 
P =R in equation (4). 


(4), 


hence =x 
— 5 
Cx QR * (5) 
Clearing of fractions 
EX=QCR. 
x= x CR (6). 
The resistance of ine given battery will be 
p="? (7) 
y 
but since. R =P we may write 
mat rz (8) 
y 
Clearing of fractions. 
Ry=re2 


Substituting the value of X found in equa- 
tion (9) we bave 


r QCR 
Y=" E 
whence 
y =e ad (10) 


And we may obtain the number of cells 
which must .be connected in series by the 
equation (6) 


-_ QC 
be “Ek R 
And the number of such series by equation 
10 
(10) ao. 
=f 


Of course the number of cells used will be 
equal to X multiplied by Y. 

It is evident from an inspection of the 
formula that the number of cells in series 
depends upon the external resistance while 
the number of such series depends upon the 
internal resistance of each cell. 

In conclusion the following problem was 

solved to illustrate the application of the 
formule. 
{How many gravity cells will be required to 
send a current of 10 amperes through a 
resistance of 5 ohms and how must they be 
connected assuming the E.M.F. of each 
cell=1 volt and its internal resistance 1.5 
ohms ? 

Substituting in (6) and (10) 


9 
Y= = x 1.5—30 


Therefore the numbers of cells required will 
be3,000 connected in 30 rows of 100 each. 





———__+ 


* * The new amperemeter of M. F. de 
Lalande is highly commended by our French 
contemporaries, who lay stress upon the im- 
provement effected by the substitution of an 
electro for a permanent magnet. The instru- 
ment, roughly, consists of a bundle of soft 
iron wires placed in the interior of a metallic 
areometer, which latter is inserted ina gauge 
full of water surrounded by a coil traversed 
by the current to be measured. Under the 
action of the current the bundle_of wires is 
attached, and the areometer is more or less 
displaced according to the strength of the 
current indicating the value of such dis- 
placement upon a scale graduated upon the 
instrument. 
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Lathes of the Narragansett Machine 
Company, of Providence. 


The Providence screw-cutting lathe, of 
the Narragansett Machiné Company, of 
Providence, R. I., which is illustrated in 
this issue, has been used by numerous elec 
trical experimenters and workers with ex- 
cellent results. The manufacturers state that 
it is specially adapted for electrical workers 
on account of the great variety of speeds that 
can be obtained, enabling them to turn iron 
or steei as large as the lathe will swing, or 
run fast enough to drill-a y inch hole, or 
make ascrew out ofa pin. In winding arma- 
tures there is no trouble from the lathe stop- 
ping or from being unable to stop it, as the 
lathe is under complete control from the 
operator’s foot, who can make from a small 
fraction of a revolution to four or five at one 
pressure of the foot, 

In Fig. 1 is shown the complete lathe. 
Fig. 2 illustrates part of the new and useful 
features of this lathe. The gear teeth are 
represented by heavy black lines. Fig. 3 
is a view of the carriage of the foot lathes, 
showing the bed in section, and is the same 
in its main features on both screw cutting 
and hand-feed lathes. Fig. 4 illustrates the 
improved foot-power of this company’s lathe. 


— > <a 
Electric Locomotion. 
By A. RECKENZAUN. 
I. 


In turning our mind towards that period 
when electric lighting began to be the all- 
absorbing theme, when the public at large 
was startled by the wonderful doings at the 
other side of the Atlantic, when gas share- 
holders trembled and electric-light share- 
holders rejoiced, we are tempted to ask our- 
selves why the subject of electric locomotion 
was all but forgotten in the midst of this ex- 
citement. Although many of the newly-born 
limited companies assumed the title of Light 
and P.wer Company, several managed to 
spend their money in putting up unsuccess- 
ful electric-light installations, whilst few of 
those who professed to be suppliers of “ mo- 
tive power” ever thought of inquiring into 
the merits of this subject. - 

It cannot be said that the field was an un- 
known one, for the application of electricity 
as a mo'ive power engaged the attention of 
ingenious minds long before the incandescent 
lamp was invented. Salvatore Dal Negro 
published an account of his experiments with 
an electro-magnetic machine in the year 1832; 
Prof. Jacobi gave a description of his first 
motor in 1834 before the Academie des 
Sciences in Paris, and he constructed and 
worked an electric boat in1839. These experi- 
ments were carried out on a large scale, re- 
gardless of cost, at the expense of the Em- 
peror Nicholas. Robert Davidson placed an 
“electro-magnetic” locomotive on the Edin- 
burgh and Glasgow Railway in 1887; the 
carriage was 16 feet long, 6 feet broad; 
it weighed five tons, and ran at a speed of 
four miles per hour. Numerous other at- 
tempts were made, and had to be abandoned, 
mainly on account of the great cost of the 
battery power. Dynamo machines were un- 
known. Electric lighting has received an 
extraordinarily rapid development with the 
introduction of the dynamo.electric machine, 
but this development could not have been so 
rapid had it not been for the liberal amount 
of financial support it received. Whatever 
company promoters and speculators may 
have made out of the electric-lighting scare, 
there is no doubt that immense sums were 
spent on experiments and improvements upon 
apparatus which were no sooner patented 
than sold at enormous prices. There were 
many failures in spite of lavish expenditure 
of money and brain power—they will soon 
be forgotten; but the fact remains that elec- 
tric lighting, from a technical point of view, 
would not have reached its present state of 
Perfection without that universal support 
and that large number of intelligent men who 
helped in perfecting so many details. The 
very rapidity of progress appeared to justify 
us in the belief that, apart from the superior 
quality of the electric light, it would soon 
be made cheaper than any other illuminant, 





and, as light is the more universal com-|converting it into mechanial power; sec- 
modity, this step-sister, ‘‘motive power,” , ondly, to show how the efficiency of any sys- 


has been left with a comparatively poor 
dowry. 

Much has been said and written about the 
vast amount of energy in nature which runs 
to waste and which could be stored, or trens- 








Fie. 4.—Snow1ne Foor Power or PRovt- 
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mitted electrically to great distances; but in 
these times of depression in the various 
manufactures we are more than fully sup- 
plied with motive power; moreover, when we 
come to examine carefully into the prime 
cost of a water-power installation, and the 
cost of conductors requisite for carrying the 
electric energy to the factory, which, for ob- 
vious reasons, cannot be erected near the 
waterfall, we find that the advantages which 
we expected to derive through this new me- 
dium of transmission are not very great. 
Nevertheless, there are many instances where 
electricity could be advantageously em- 
ployed, and especially for the purposes of 
locomotion. In countries where water power 





Fie 2.—VIEw oF PART OF THE PROVIDENCE 
LATHE. 


is plentiful, and coals or other fuel ex- 
pensive, there we may transmit the electric 
energy to a distance which is determined by 
the price of the available fuel, and in most 
countries where horses are dear, and coals or 
water power comparatively cheap, there elec- 
tric locomotion will find a profitable field— 
we refer to tramways and light railways. 
There are many instances where neither 
horses nor steam-engines can be advan- 
tageously used, as in underground locomo- 
tion, across fields and mountains without 
proper roads; in the latter case, the new sys- 
tem of electric locomotion, telpherage, will 
come largely into use. Lastly, electricity as 
a motive power will and does find applica- 
tions in boats for pleasure and war pur- 
poses, not forgetting its services for experi- 
ments with navigable balloons. 

Our aim in the following series of articles 
will be to explain—firstly, the best-known 
means of producing the electric energy and 





tem may be tested, giving numerical examples 
of existing applications; and thirdly, the 
prime cost, maintenance and depreciation, 
so far as it is in our power to ascertain the 
same. 

Without attempting to wade through the 
historical part of our sulject, it may be 
interesting to quote a passage or two from a 
paper ‘‘On Electro-Magnetism as a Motive 
Power,” by Robert Hunt, read at the Insti- 
tution of Civil Engineers, in April, 1857, be- 
cause in that paper the author draws com- 
parisons between the amount of energy 
given out by a pound of zinc in a battery and 
that of a pound of coal in a steam boiler, 
and as there are people who, at the present 
day, endeavor (knowingly or unknowingly) 
to persuade laymen of the wonderful things 
obtained by means of primary batteries, this 
digression may be pardoned. There we 
read: ‘* Mechanical force, whether obtained 
in the form of man-power, horse-power, 
steam-power or electrical power, is the result 
of a change of form in matter. In the ani- 
mal it is the result of muscular and nervous 
energy, Which is maintained by the due sup- 
ply of food to the stomach. In the steam- 
engine it is the result of vapor pressure, 
which is kept up by the constant addition of 
fuel to the fires under the boilers. In the 
magnetic engine it is the result of currents 
circulating through wires, and these currents 
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are directly dependent upon the chemical 
change of zinc, or of some other metal in the 
battery. Then— 

«* Animal power depends on food, 

‘* Steam-power depends on coal. 

“Electrical power depends on zinc. 

“ The heat evolved by the combustion of 
one pound of coal is equivalent to the me- 
chanical force capable of raising 9,584,206 
pounds to the height of one foot, or to about 
ten times the duty of the best Cornish en- 
gines. Joule gives as the results of his ex- 
periments the mechunical force of the current 
produced in a Daniells battery as equal to 
1,106,160 pounds raised one foot high per 
pound of zinc, and that produced in a 
Grove battery as equal to 1,843,600 pounds 
raised one foot high per pound of zinc. 
This is infinitely above what can be practi- 
cally obtained. Upon the whole, we feel our- 
selves justified in fixing‘the maximum avail- 
able duty of an electro-magnetic engine 
worked by a Daniells battery at 80 pounds, 
raised a foot high for each grain of zinc con- 
sumed. This is about one half of the theo- 
retical maximum duty. In the Cornish en- 
gines, doing the best duty, one grain of coal 
raised 148 pounds one foot high. The price 
of zinc is £35 per ton, and that of coal £1 per 
ton. By improving the battery arrange 
ments, operators may eventually succeed in 
getting a greater available electric force. 
But it must not be forgotten that the de- 
velopment of any physical force observes a 
constant law. Whether in burning coal in 
the furnace, or zinc or iron in the battery, 
the chemical equivalent represents the theo- 





retical power. Zinc burns at an elevated 
temperature; in burning a pound of zinc 
there should be obtained as heat the same 
amount of chemical power which is ob- 
tained as electricity in the battery. The heat 
being more easily applied as a prime mover, 
it would be far more economical to burn 
zine under a boiler, and to use it for gen- 
erating steam power, than to consume zinc 
in a voltaic battery for generating electro- 
magnetic power.” 

The phraseology is not one which we 
should accept with our present knowledge 
and modern definitions, but the figures given 
serve the purpose of the quotation.—London 


Electrical Review. 
—— - ame -— — 


* * There is a poolin Utah only a foot 
deep, and situated ata very high altitude, 
that refuses to freezeeven in the severest 
winters. There isanother that mysteriously 
replenishes itself with half-grown trout. 
One stream, though clear as crystal to the 
eye, and tasteless, stains all the vegetation 
it flows over a deep brown. A warm spring 
near Salt Lake City is the strongest sulphur 
water in the world. A hot spring, a few 
miles off, with waters so hot that you can 
hardly put your band into them, and as 
bright as diamonds, is one of the most re- 
markable combinations of chemicals ever 
analyzed. 

* * The improved kind of explosive re- 
cently brought to notice in foreign journals, 
and known as cocoa powder, is said to pos- 
sess such superior value for many purposes 
that it has been introduced in the famous 
Krupp factory. It is asserted that, with 
equal pressure, this substance gives greater 
velocity to a ball than can be obtained with 
ordinary powder, while its smoke is found 
to be less dense and to clear off more quickly. 
It is brown, or, rather, chocolate colored. In 
sundry tests about one-seventh less of it 
was required than of the ordinary kind of 
powder to produce given results. The merit 
which is especially advanced in its favor is, 
briefly, that of beginning its combustion 
moderately and steadily, and then, when the 
projectile has started through the bore, 
burning with great rapidity, and with, of 
course, tremendous impelling force. The 
method of preparation and the cost as com- 
pared with other explosives are not stated. 


* * Percy Smith, writing on the liability 
of trees to be struck by lightning, says: ‘‘ The 
suggestion that oak trees are struck because 
they contain iron is both erroneous and ab- 
surd. If the oak did contain iron it would 
in all.probability increase its conducting 
power and act as a preventive. If oak con- 
tained an estimable quantity of that metal 
the wood would turn black on exposure to 
air on account of the tannin which is present. 
The blackening may be seen surrounding 
the iron nails in any oak fence. The con- 
tour of the ground, nature of the soil, and 
the presence or absence of water have more 
influence in deciding the locality of an elec- 
tric discharge than the height of a tree. 
Add to this the difference ‘in conductibility 
between various woods, and we have at once 
an explanation of the apparent peculiarity of 
tall trees escaping unharmed while shorter 
trees are destroyed.” 

* * Prof. Luigi Cerebotani, of the Uni- 
versity of Verona, has invented an ingenious 
instrument for ascertaining the distances of 
accessible and inaccessible points. The ap- 
paratus consists mainly of a pair of tele- 
scopes mounted on a stand and fixed on a 
tripod for use. These telescopes are both 
brought to bear on the object, and a reading 
is then taken from a graduated scale on the 
instrument, which, compared with a set of 
printed tables, gives the distance. By this 
means the inventor obviates the necessity for 
the base line, which has hitherto had to be 
laid down, and he dispenses with all trigo- 
nometrical calculations. Distances can be 
measured between far-off objects, and by the 
use of a sheet of paper on a drawing board a 
rough plan of the country under measure- 
ment can be sketched In the same way the 
distances of ships at sea or of moving objects 


on Jand can be determined. The apparatus 
appears to be well adapted for land survey- 
ing and particularly for military purposes, 
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It is curious to read the opinions of some 
of the New York daily journals on the 
underground wire question. The intellectual 
department of the Herald woke up one bright 
morning last week and discovered that the 
time given by the Legislature for the burial 
of the wires was up, and much to their 
surprise the emissaries they sent around 
the city discovered that the wires were up 
also. The 7imes, which always takes mat- 
ters of this nature so much to heart, takes the 
Subway Commission to task in its own deli- 
cate and inimitable way. It calls them poli- 
ticians and other things, and intimates with 
its peculiar refinement of expression that 
they have been moved by sordid influences. 
Corporation Counsel Lacombe writes to the 
Mayor to say that he doesn’t believe the 
Legislature intended to give the Subway 
Commission as much latitude as they are 
taking, which seems to be a singular state- 
ment, coming as it does from one who ought 
to be learned in the law, especially when 
further along he expressly admits that he 
cannot construe this law, and that therefore 
‘*a further discussion of the question by the 
Law Department would seem to be unneces- 
sary.” He says the question will have to be 
settled by the courts and perhaps in this in- 
stance he will turn out to be right. 





The Electrical Subway Commission, of 
New York, investigated the Dorsett conduit 
system at Chicago, on Monday last. They 
were shown seven miles of conduit in good 
working order, after which they visited the 
works of the conduit company and witnessed 
the process of manufacture. They seemed 
to be deeply interested and pleased with the 
excellent results obtained. City Electrician 
John P. Barrett and his able assistant, Mr. 
C. C. Haskins, received the Subway Com- 
mission and explained the successful work- 
ings of the system originated by Mr. Barrett, 
in which the fire and police department 
wires, also the electric light and telephone 
wires were working admirably through the 
Dorsett conduit to all parts of the city. Mr. 
Thompson, of New York, electrical engineer 
with the Subway Commission, talked 
through three miles of the Dorsett conduit, 
and over twenty-three miles of overhead 
wire during a hard storm, and pronounced 
the service very satisfactory. Several tests 
were made on long and short circuits, and 
the results were all favorable. Detroit and 
other places are now being visited by the 
Commission. 





LIGHTING THE NEW YORK 
WHARVES. 

Those who visit New York City should 
not fail to visit the river front. All along 
the North and East rivers and the battery 
will be found voltaic are lights, strung ina 
continuous chain, and which illumine the 
wharf line as it never was illuminated before. 
Few outside of New York know how ob- 
scure and dangerous were the purlieus of 
West and South streets after nightfall in the 
times now happily gone by. One saw here 
and there a dim, flickering light, rendered 
still more ineffectual by the blowing of the 
river and sea breezes. Unless the moon was 
unobscured, he saw only a dim outline of 
wharves and ships, with here and there a 
timid gaslight struggling through the dark- 
ness from out adead light or cabin window. 
As a consequence these places were a verita- 
ble paradise to the thieves, thugs and water 
rats, who laughed at the police and night- 
watchmen, and had little trouble in escaping 


; | their vigilance in the inky darkness that be- 


clouded their haunts. Having weak eyes 
that cannot stand a strong light, like that of 
the sun, these marauders always kept under 
cover during the day, emerging only when 
the gas companies lighted their farthing 
dips. The newspapers teemed with assaults 
and robberies, and even murders, along the 
river front, and those who were so unfor- 
tunate as to be compelled fo enter the wharf 
district after nightfall, took their lives in 
their hands. No honest man was safe, for 
the bravest man is at the mercy of the most 
cowardly ruffian who lurks in the darkness. 
So beld were the river thieves in the old days, 
that it was no uncommon. thing for them to 
gag the man on watch ona vessel’s deck, 
dismantle her of her running rigging, and 
even strip the copper off parts of her hull 
above the water line. 

But now, thanks to the electric light, all 
this is changed. A brilliantly bright light 
overspreads the water front and theshipping. 
A man has but to skulk about the wharves 


and he is seen; a policeman walking along | 


West or South Streets can see moving forms 


many blocks away, and the lookout on the | 


deck of a ship can make out and prepare to 
receive a hostile boat’s crew long before it is 
close aboard. No streets in New York are 
now better lighted than these, and it is per- 


haps not too much to say that nowhere is 
life and property safer. The electric light 
has proved too strong for the weak eyes of 
the ‘‘ water-rat,” and the burglar burgles no 
more, or if he is yet at the business, he has 
found other and more congenial haunts 
where the ‘‘ mellow glow ” and bad smell of 
the gas company’s product makes things 
comfortable for the burglar as well as for 
the burglaree—if such a term may be applied 
to a citizen whose house is being quietly 
robbed. But todo any ‘‘cracking” under 
the full glow of an electric arc light is dan- 
gerous as well as an uncongenial business, 
even toa river-thief, who is somewhat fas- 
tidious as to his surroundings. In trutL, he 
might as well notify the police department of 
his intentions, and be done with it. 

Here we have another achievement of the 
electric light. 








THE RECENT DYNAMO TESTS AT 
PHILADELPHIA. 


Editors Electrical Review : 

There seems to have been some confusion 
in the mind of the writer of the article on 
“The Recent Tests of Dynamos at Phila- 
delphia,” published in your issue of Novem- 
ber 14, 1885, in regard to the relative com- 
mercial efficiencies of the Edison and Weston 
machines. 

He states that ‘‘ when we come to consider 
the point of commercial efficiencies we find 
the Edison machines leading their rivals by 
a small amount.” 

Now, that statement is not correct, and if 
the writer of the ariicle will carefully study 
the official report he will find nothing there 
to warrant it. Asa matter of fact, all the 
tests prove just the contrary. 

By examining the table of total and com- 
mercial efficiencies on page 8, it will be 
found that the efficiency of the large ma- 
chines of each type is slightly higher than 
that of the smaller ones of the same type. 
That is to say, the efficiency increases 
slightly as the capacity of conversion in- 
creases. For example the capacity of con- 
version of the Edison No. 4 machine is 10,- 
000 watts. The average total efficiency of 
this machine is 90 31, and its average com- 
mercial efficiency, 83.97. The capacity of 
conversion of the Edison No. 10 machine is 


25,000 watts, its average total efficiency 90.25 
and its average commercial efficiency 85.37, a 
difference of nearly 1.5 rer cent. in favor of 
the larger machine. Comparing any of my 
machines we find the same rule holds good. 
For example the 6M. machine has a capacity 
of conversion of 9,600 watts, an average total 
efficiency of 93 84, and an average commer- 
cial efficiency of 87.26. The 6W.I. machine 
has a capacity of conversion of 18,000 watts, 
an average total efficiency of 93.70, and an 
average commercial efficiency of 87.86. 

These facts are very clearly shown in the 
annexed table : 
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From this it follows that itis unfair to 
compare two machines of widely different ca- 
pacities of conversion. 

Assuming such a comparison fair, how- 
ever, what is the relative position of the two 
machines? 

An inspection of the table proves beyond 
a doubt that the Weston machines of equal 
or even less capacity are more efficient than 
the Edison machines. 

There is no better proof of this than is 
afforded by a comparison of my 6 WI 
machine, which has a capacity of conver- 
sion of 13,000 watts, with the Edison No. 10, 
which has a capacity of conversion of 25,000 
watts. The Edison No. 10 machine had 
nearly double the capacity of my 6 WI 
machine, and yet mine considerably ex- 
ceeded it in efficiency, as the table clearly 
shows. In regard to the test of the Edison 
No. 20 machine, I would state that had I 
known that the committee intended to pub- 
lish the results of the tests of this machine, 
which were not conducted in accordance with 
the provisions of the code, I should have in- 
sisted upon their testing one of my machines 
of nearly equal capacity. 

The committee seem to have gotten over 
the difficulty in the matter of the code in this 
case, by marking the test ‘‘ Unofficial,” but 
they have nevertheless given this unofficial 
test the authority of their endorsement in 
the following words: . 

‘‘In the table the full-load efficiencies of 
the Edison No. 20 dynamo are marked ‘un- 
official,’ because the preliminary run was not 
in conformity with the code, not because there 
is any reason to mistrust the results.” 

I leave it to them, therefore, to explain the 
difference between this ‘‘unofficial” test 
with an “official” endorsement of its cor- 
reetness, and any of the other, specifically 
official, tests. It seems to me there is here a 
distinction without a difference. Is it not 
equivalent to saying that this is an official un- 
official test ? I think so. 

But taking this No. 20 Edison machine, 
which had a capacity of 50,000 watts, the 
tests of which were unofficially (?) injected 
into the series, how does it stand when com- 
pared with my 7 M machine, which has 
a capacity of only two-fifths that of the 
Edison machine? It had the advantage of it 
by less than one-half of one per cent. 

The respective positions of the machines 
tested are as follows: 
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A few words in regard to the proper way 
of arriving at the true commercial efficiency 
of the machines. 

The writer of the article seems to think 
that the efficiency under full load gives the 
true commercial efficiency. That cannot be, 
because machines in practical use are gener- 
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ally run with widely varying loads. The 
competitors realized this fact, and they were 
both anxious that the tests should be con- 
ducted under conditions as nearly identi- 
cal with the conditions of practical use as it 
was possible to get without too much labor. 

For this purpose they agreed that four 
tests for the efficiency of each machine 
should be made, viz.: one with full load, 
one with three-quarter load; one with half 
load, and one with quarter load. 

The first of these tests was to continue for at 
least five hours after the machine had reached 
a maximum constant temperature. The re- 
maining three tests were to be made as soon 
as the machine had reached a maximum 
constant temperature under the given load. 

See clauses 9, 10, 11 and 13 of Section 4 
of the Code. 

Now is it likely that the competitors or the 
committee would have spent their time in 
making such a series of graded tests if the 
true commercial efficiency could have been 
determined by a single test under full load ? 
Most assuredly not. 

The true commercial efficiency is no doubt 
much nearer the average of the four tests 
than the efficiency of the machine as shown 
by full load tests, consequently comparison 
of efficiency of the machines ought to be 
made upon the first-named basis. 

Epwarp WESTON. 

Newark, N. J., November, 1885. 





GENERAL WESTERN NEWS. 


The Milwaukee muddle, like a novel ina 
magazine, is continued from week to week. 
On the 14th instant the Sentinel, which is 
forninst electric lights, published the state- 
ment that the Badger Electric Light Com- 
pany had sold out to the American Electric 
Manufacturing Company, and quotes the 
Review to prove its position. The com- 
ments of the Sentinel are anything but com- 
plimentary to either the president of the 
Council or the president of the Electric 
Light Company. 

It was rumored and believed by many that 
certain capitalists in Chicago were behind 
the Badger company, and one or more of 
these were telegraphed to from Milwaukee, 
and their denial of the statement published 
in the Sentinel brought the capon-lined 
councilman to the front with an explanation. 
In an interview President Hinsey said ‘‘There 
has been nothing dene which can compromise 
the city. I shall offer an amendment to the 
ordinance compelling Badger to furnish 
the Thomson-Houston lights. If he does 
not agree to this he cannot have the franchise 
by my vote. Inthe course of time, as im- 
provements are made, we will order that the 
additional lights be of the improved kind. 
A year from now the Sperry light may be 
better than the T. H. ; at present it is the 
poorest in Chicago. 

‘“‘Now about these disclosures. I have 
never said George M. Pullman was interested 
or about to take an interest in the Badger 
Company. WhatI did say was that men 
like Fairbanks, Morse & Co., George 
M. Pulman and other Chicago capitalists, 
were vouching for the ability of Badger to 
secure all the capital he might need to put 
in the Milwaukee plant. I don’t understand 
why the manager of the Thomson-Houston 
Company should make the statement which 
is attributed to him.. He knows perfectly 
well that Badger is using the Thomson- 
Houston lights in Racine, Joliet, Keokuk 
and Chicago, aod that he has paid for them. 
He will undoubtedly furnish Badger with 
lights for Milwaukee because Badger will 
pay for them, and as we won't have any 
other kind for the present, that is all there 
is of that business. 

‘« Respecting Badger’s deal with the 
American company, it is perfectly fair and 
legitimate. He has not got the money to 
put in the Milwaukee plant, and he goes to 
New York to procure the capital needed. A 
letter to me from President Goff explains 
the position. That company is not an elec- 


tric light company. They have no light of 
their own, unless it be the Fuller, and he 
will not allow the Fuller light to be used. 
President Goff said the company would fur- 





nish all the money needed by Badger after 
first giving local capitalists an opportunity 
to subscribe for stock.” 

He explains that Badger had merely 
turned over his interests in the several plants 
named above to raise money for his new 
enterprise. 

After again stating in effect that with him 
it’s Thomson-Houston and Badger if possible, 
or Thomson. Houston or nothing, the presi- 
Gent said that Badger already had enough of 
those lights, and it doesn’t matter what the 
T. H. company say or do in the matter, so 
far as Milwaukee is concerned. 

‘* Now,” said the President, ‘‘ you might 
as well make up your minds to the fact that 
we are going to have electric light ‘in Mil- 
waukee, and that within a short time. The 
merchants want it. * * * Electric light 
is a vast improvement over gas. There was 
the same difficulty when gas was first intro- 
duced. * * * The Sperry light simply 
means a perpetuation of the gas monopoly. 
We will have the best light that can be had. 
At present the Thomson-Houston lights are 
undeniably the best. AsI said before, it is 
no sell out for Badger to make that contract 
with the American. His plants at Racine, 
Joliet, Keokuk and Chicago are worth 
$400,000 and constitute the security for the 
loan which Badger asks of the company.” 

All this preliminary skirmishing brings the 
record upto the morning of the 16th. That 
evening the council met, and with but little 
opposition in a direct line, the ordinance, 
somewhat amended, was ordered engrossed. 

Alderman Warden fired the firstgun. He 
moved a postponement of one week inas- 
much as the ordinance seemed, from the 
number of amendments, to be very imper- 
fect, and furthermore, that it had been 
charged that Badger had bartered the fran- 
chise in the marts of New York, and the 
matter should be thoroughly investigated. 

The president vacated the chair to oppose 
the postponement. 

Alderman Dunck said_that Badger had not 
bartered away the franchise, because none 
had been granted. 

A vote of 13 ayes to 20 noes refused to 
postpone the question, and a similar vote re- 
fused to re-referto the Judiciary Committee. 

The amendments were then taken up and 
a rattling fire of small arms on general prin- 
ciple was heard all along the line. 

It was announced that the general manager 
of the Thomson-Houston company was pres- 
ent, and had said that Badger would not be 
permitted to use their lights. 

President Hinsey said this was all a trick— 
an attempt to steal the franchise from 
Badger, simply because the council wants 
their lights and won’t take any other. There 
was an ordinance forthcoming which pro- 
poses to give the Thomson-Houston Com- 
pany a franchise. This would be exchang- 
ing a gas monopoly for an electric light 
monopoly, and he was opposed to it. As 
between the two, the gas monopoly was 
preferable, because it was made up of Mil- 
waukee citizens and taxpayers. 

Finally, amendments were adopted, one re- 
quiring Badger to supply ‘‘ The Thomson- 
Houston improved system of arc and incan- 
descent lighting, or such other system of 
electric light as the Common Council may 
decide to adopt,” and another which pro- 
vides that the city may at any time purchase 
the entire outfit, the price to be determined 
by arbitration, and one or two others of only 
local importance. The balance of the amend- 
ments were bunched and tumbled into the 
waste basket, when by a vote of 25 to 9 the 
amended ordinance was ordered to a third 
reading. : 

The Dorsett conduit ordinance was also 
takenup. A communication was read from 
Mr. Benezetti Williams, of Chicago, stating 
that his conduit was better than Dorsett’s, 
and asking to be heard before any exclusive 
rights were granted. 

The aldermen seemed to take but little 
stock in Mr. Williams, and his communica- 
tion was placed on a skewer, pigeon-holed, 
or something, and the Dorsett ordinance, 
without debate and without a formal vote 
(all the aldermen seeming te be agreed on the 
desirability of having a conduit which is be- 





coming so justly povular), went to its third 
g. 

On Tuesday night a demonstration was 
made at the retort house of the gas works in 
Milwaukee which should have been sup- 
pressed by the police and the offenders 
severely punished. 

The President of the Council, in his en- 
deavors to secure electric lights for the city 
and people, has mcurred the enmity of the 
employes of the gas company, and these, un- 
doubtedly encouraged by those who should 
have deterred them from, rather than have 
allowed them to carry out their designs, dis- 
graced themselves and smirched the fair 
fame of the city by hanging. waking and 
burning the President of the City Council in 
effigy. There is a smack of the red flag, com- 
munistic, divide - every - Saturday - night-as- 
long-as-you-have-more-than-I-have argument 
in this sort of thing, which can but make any 
respectable advocate of free institutions 
blush with shame. The individuals who 
would encourage or inaugurate an exbibit of 
that disgraceful nature are of the class who 
have come to America to enjoy her free 
institutions, and undersell their labor in com- 
petition with those to the manor-born, and 
yet they raised the hue and cry that the 
‘*Boss,” as they term President Hinsey, was 
endeavoring to take from them their bread 
and butter. The fact in this matter is that 
for every gas light lost by the introduction of 
electric lights everywhere, more than one is 
gained to the gas producers. 

And the electric light companies in Chi- 
cago are not just now supremely happy, 
because of the phase the sidewalk-area ques- 
tion has taken. 

As previously stated, the real-estate men 
have become alarmed at the action of the 
council in proposing to amend the charter of 
the underground company so that wires may 
be distributed more readily in each block, 
by running a branch from the street main 
into the sidewalk area, and thence round the 
square for all forms of electrical purposes. 


To put it in the form one of our daily 
papers has it, under the date of the 19th: 


A meeting of property owners to protest 
against the outrageous conduct of the City 
Council in its efforts to deprive them of 
certain vested rights in the use of the side- 
walks abutting on their holdings in favor of 
a single money-making corporation was held 
in the rooms of the Real Estate Exchange at 
No. 159 La Salle street, yerterday after- 
noon. 

At a previous meeting a committee on 
resolutions had been appointed, and Mr. E. 
A. Cummings reported the following, which 
were unanimously adopted : 


Whereas, There is now pending before the 
Common Council of the City of Chicago 
amendments to the ordinance giving certain 
private persons and their successers and 
assigns, the right to use the space under- 
neath the sidewalks throughout the city, 
— only to such restrictions as may be 
made by the Commmissioner of Public 
Works ; and 

Whereas, Such space has been, since the 
construction of permanent buildings, and is 
now used by the abutting property-owners 
with the consent of the city, and large ex- 
penditures have been made by said property 
owner to improve said space and to keep 
same, the sidewalk above, and the street ad- 


joining in — an 

Whereas, The passage of such ordinance 
may eventually result in ejecting the abutting 
owners from said sidewalk space, causing 
the loss to them of immense sums of mone 
which they have expended on the faith of 
the city, under permits nted by the 
Building Department of said city, and 

Whereas, uity and justice demand that 
if said sidewalk space is to be granted to any 
persons or corporations for money-making 
purposes that right should be granted to the 
abutting property-owners who have created 
and maintained the space, as has been the 
custom as long as Chicago has been a city, 
rather than make a gift of it to private indi- 
viduals or corporations who have contributed 
nothing towards the creation and mainten- 
ance of said sidewalk and the space under 
the same ; be it 

Resolved, By the property owners assem- 
bled, that we do most respectfully protest 
against the passage of the propo amend- 
ments, and that a committee of five be ap- 
pointed to wait upon the Committee on Fire 
and Water to whom the matter has been 
referred by the Common Council, and re- 
spectfully present the views of this meeting 
and ask that such ordinance as amended do 


not pass. 





Several gentlemen who spoke on the general 
issue, seemed to be impressed with the 
idea that an inch given would be an ell taken 
by the company, and that the ordinance, 
ence passed would require the present occu- 
pants of the areas to move out, bag and 
baggage, to make room for some* huge elec- 
trical anaconda that was seeking to strangle 
the business lives out of them. One gentle- 
man saw in the near future a canceling of 
all his insurance policies by the companies, 
and a renewal only at exorbitant rates. 
Then by and by as the fierce amphibian in- 
creased in strength and obesity, the entire 
space would be required to accommodate his 
leviathan proportions. 

Another gentleman saw that in the future 
the holes in partition walls would rapidly in- 
crease in size, and the owners of property 
abutting would have enormous repair ac- 
counts to settle with the city. 

After ‘* more of terrible and awful, which 
e’en to name would be unlawful,” Mr. F. 
W. Cushing, superintendent of the under- 
ground company was permi'ted to present 
the company’s side of the case, as reported 
by the journal above quoted from : 

Mr. Cushing said during the last summer 
the conduit company had laid seven miles of 
conduits through the principal street [and 
found the same burdensomely expensive, no 
doubt, owing to the amount of digging and 
repaving that had to be done.—Ep.], and 
now the idea was simply to get the use of 
the space under the pavements for the wires 
which were to terminate in each particular 
block. They would have but one place of 
connecting with the main conduits, and at 
that point they would have a man-hole with 
arrangements for connecting. The original 
ordinance drawn by Mr. Winston, the Corpor- 
ation Counsel, gave large privileges, more 
than they wanted. The amendment had 
fixed the amount of space for their pipes at 
twelve inches diameter. Six inches would 
be plenty. 

Mr. Coe inquired why they did not run 
the wires around the outside of the curb- 
wall. 


Mr. Cushing said it was nota very good 
plan, but that it was feasible. 

The Chairman, Mr. Baird, said he had 
failed to catch Mr. Cushing’s statement of 
the reasons why the wires could not be laid 
outside of the curb-wall of each block, and 
he begged him to repeat it. 

The chairman remarked that they could 
all see that there was a possibility of a tre- 
mendous outrage, no matter what the direct 
object of the company might be, and it would 
be necessary to oppose the scheme vigor- 
ously. In accordance with the resolutions 
he appointed a committee of five to go be- 
fore the Council Committee Friday afternoon 
to present the protest of the property- 
owners, 

Seriously, the whole matter is of grand 
importance, and one which will bear the 
strictest investigation. While it is neces- 
sary that the present rights of property- 
owners and occupants should not be ignored 
or invaded, the necessities of the under- 
ground people, if properly restricted, may be 
accommodated with very little inconvenience 
to those who are so fierce in attacking the 
proposition. There is little cause for alarm 
in the fact that the employes of the under- 
ground company will have to occasionally 
visit the premises. This is done at stated 
periods by the gas and water employes, and 
the plumber fraternity more often does 
damage to property than electrical workmen. 
The telephone man, known by his badge, is 
permitted access to portions of private resi- 


Y|dences where the underground man would 


never dream of asking admission, so that 
take it all in all, the probability is that this is 
one of those sort of things ‘‘ that’s nothing 
when you get used to it.” 

Col. 8. G. Lynch, at 144 La Salle, furnishes 
the following quotations of telephone stock 
values : 


NS dibs oe ou Vide sha ctveee $375 @ $400 
EE MIE. oc dsccvceseces 50@ 58 
DL Ha vidios ban de'es #0'< 644@ 67 
Ss Ohax.cs ocexesecien 188@ 20 
Great Southern ............... 30@ 382 
SEL SEGeiense- e200 2@ 15 
Rocky Mountain Bell.......... 40@ 45 
SN MENG oc pb-oesee cease seus 54@ 457 
ie hited cncceupvonias 14@ 15 
CN es oss tconccccndee M@ 5 
WUE G55 ok0'0 0 450 4s5e' 110@ 112 


Curcago, Nov. 26, 1885. 
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«* Seems as if Hallowell, Me., ought to 
be a good town for the telephone.—Boston 
Commercial Bulletin. 

«*» The work of laying the conduits in 
Brooklyn has commenced, and the smell of 
gas can be noticed a block away. The earth 
is strongly impregnated with it. 


«*» Western Pennsylvania farmers are 
trying to prevent the Philadelphia Natural 
Gas Company from laying a twenty-inch 
main through their farms. 

«* The pioneer in the telephone field in 
Chicago was F. W. Kinsman, now of New 
York, who put ina plant for the Western 
Union company, using the Edison instru- 
ments. . 


x», “ Hello,” shouted the man at the New 
York end of the telephone line, ‘give me 
Boston.” ‘‘Wait a minute,” replied the 
operator at the Hub, ‘I want to ask the 
Mayor if the Aldermen are through with it.” 
—Tid-Bits. 

«*," The telephone bas been introduced 
into many of the hotels and cafésof Belgium, 
and guests are allowed to make use of it 
without charge. Under the circumstances 
the user makes a point of ordering some 
refreshment, so that the proprietor gets his 
money back. 

«*» At Leavenworth, Kan., there is con- 
siderable talk of moving the telephone ex- 
change farther up town. If this is done two 
new multiple boards will be put in, which 
will greatly expedite the service. The mul- 
tiple boards if the exchange does not move, 
will be put in in the spring. 

»*, Frank Osborne, aged 28, manager of 
the telephone exchange, at Ithaca, N. Y., 
disappeared last Saturday. Investigations 
since made show that $250 collected by 
Osborne is unaccounted for. A warrant has 
been issued for Osborne’s arrest for grand 
larceny. His ruin is said to be due to his 
intemperate habits. 

»*» The people of Leavenworth, Kan., a 

city of 25,000 inhabitants, are congratulating 
themselves over a new telephone line to 
Kansas City, Mo. The present line is in 
constant use, and the new one, which is con- 
structed over another route, some thirty 
miles in length, will divide the burden and 
increase the value of the service propor- 
tionately. 
_ «*» The many Rio friends of Mr. Frank 
W. Jones, formerly superintendent of the 
telephone company here, will be interested 
to hear of his marriage (to Miss Jeannie 
Humphrey, of Buffalo, N. Y.), which took 
place in that city on the 24th ult. The con- 
gratulations and good wishes of the Neves, 
and a host of others, are cordially offered the 
happy couple.—Rio Janeiro News. 

x, Judge Fisher granted an injunction in 
Baltimore upon a bill filed in the Circuit 
Court by Charles J. M. Gwinn, counsel for 
the Chesapeake and Potomac Telephone 
Company, to restrain Mary F. Farnandis and 
Richard H. Mitchell from removing one of 
the company’s telephone poles in front of 73 
Cathedral street. The house is owned by 
Mrs. Farnandis and occupied by Mr. Mitchell 
and both objected to the pole, which led the 
company to fear that it would be interfered 
with. 

«*, A correspondent of the Review who 
recently visited Louisville, Ky., writes in 
glowing terms of the telephone exchange in 
that city. The office is what might be called 
a perfect telephone office. The building was 
constructed especially for the telephone com- 
pany, and is of brick, and fireproof through- 
out There are fifteen day operators, and 
nine at night, seven being relieved at 10 p.m. 
There are three exchanges in connection 
with the Louisville exchange (not counting 
numerous toll and public stations), com- 
prising some 1,400 subscribers, nearly 1,300 





of which are in Louisville proper. The wires 
come into the main exchange through two 
underground cables, 625 feet long, and four 
overhead cables each 225 feet long. 

«* In Vienna they recently exhibited gas 
and water service pipes made of paper. The 
same kind of pipes will do for many fac- 
tory purposes, for laying electrical wires, 
etc. The pipes are made as follows: Strips 
of paper are taken, the width of which cor- 
responds with the length of one pipe section. 
The paper is drawn through melted asphalt, 
and wound upon a mandril which determines 
the inner diameter of the pipe. When the 
pipe thus made has cooled, it is pulled off 
the mandril and the inside is covered with a 
kind of enamel, whose nature is kept secret 
by the makers. The outside is painted with 
asphalt varnish, and dusted over with sand 
It is stated that such a pipe will resist some 
2,000 pounds internal pressure, though the 
thickness of the stuff is only about half an 
inch.—Paper World. 

«*, The American Bell Telephone Com- 
pany and the Great Southern Telephone and 
Telegraph Company, through Messrs. Bayne 
& Denegre, have filed at the United States 
circuit court, at New Orleans, a lengthy bill 
in equity against the National Improved 
Telephone Company, the Crescent City Tele- 
phone Company and W. Vanbenthuysen, 
John R. Juden, Marcellin Gillis, H. O. 
Seixas, J. H. Menge, A. G. Olier, Edgar 
Van Ben Thuysen, U. Marinoni, Louis Bush, 
S. M. Todd, B. Laplace, C. E. Black, T. L. 
Airey, A. Brittin, George Moorman, Newton 
Buckner, R. M. Walmsley, Charles Newman, 
J. C. Denis, Pierre Lanaux, N. D. Wallace, 
S. H. Buck, I. L. Lyons, A. A. Maginnis, 
Charles P. Huntington, W. W. Gibbs and 
C. L. Magee. The bill is sworn to by W. 
H. Forbes, president of the American Bell 
Telephone Company, and J. J. Fowler, gen- 
eral mavager of the Great Southern Tele- 
phone and Telegraph Company. 

x", A very simple, though somewhat ex- 
pensive, arrangement of telephone wires has 
been introduced in a Glasgow merchant’s 
office, by which, it is stated; the annoyances 
of induction are prevented. The office 
connected with the proprietor’s dwelling 
house, some thirty miles distant, by a private 
line. To prevent disturbances from the in- 
duction of other wires, he employs a return 
wire, and the wires are simply arranged in a 
spiral or helical form, as follows: Suppose 
each post to be provided with four insu- 
lators, arranged at the four angles of a 
square, the sending wire is attached. to insu- 
lator 1 on the first, 2 on the second, 3 on the 
third, 4 on the fourth, 1 on the fifth, and so 
on. The return wire is attached to the in- 
sulators at the opposite corner of the square, 
or what would correspond to that position, 
thus forming the helix. 


is 


«*, At a recent meeting of the fire and 
lighting committee, New Orleans, the follow- 
ing business was transacted: The bid of the 
Southern Telephone Company to erect the 
fire alarm lines for $887 was talked up. 
Commissioner Mealey and Superintendent 
Kennedy appeared before the committee and 
said that the entire police and fire alarm lines 
should be rebuilt, and that by doing so at 
once, the city would save the cost in less 
than a year. The clerk was instructed to 
draw up a motion, authorizing the Comp- 
troller to advertise for bids to erect the two 
systems. The Commissioner of Public 
Buildings submitted a list of the buildings 
now lighted by gas, and the Comptroller 
will, by motion, be authorized to advertise for 
bids for lighting same by electricity or gas. 
Mr. Farrell’s motion, that the Louisiana 
Electric Light Company pay their pole tax 
by supplying lights, Mr. Simon, vice-presi- 
dent of the Louisiana Company, agreed to 
the proposition, and estimated the number 
of lights thus to be had at twenty-three. 
The gas company submitted a proposition to 
light 170 lamps in the markets at $42 a lamp 
per annum, 11-candle power. It also offered 
to light the’ public building with twenty- 
candle lights at one cent per hour, but im- 
pressed upon the committee that it would not 
touch the contract unless the City Council 
appropriated $1°,000 for this purpose as a 





guarantee that the bills would be paid. The| 


«*s The telegraphic code published by 


committee did not propose to have the gas, Mr. Labouchere shows the member for 
company dictate to it, and therefore decided | Northampton only half awake. By making 


to advertise for bids for lighting the markets 
wich are lights and the buildings with incan- 
de cent lights. 

«*, From the Baltimore Sun: ‘‘Itis said 
on the authority of Mr. Wilbur, who was 
the examiner in the Electrical Division of the 
Patent Office when the Bell applications 
were submitted, that at that time the pro- 
posed telephone was looked upon more as an 
electrical toy than anything else, and no 
thought was suggested that it was a great 
mechanical invention destined to become of 
such immense value. Bell’s own attorneys, 
he said, did not have any large expectations 
of its practical utility. Mr. Wilbur said 
Bell’s application was filed about three hours 
before that of Gray, on the same day. He 
held that two applications filed on the same 
day were cotemporaneous and the matter 
should be determined by interference pro- 
ceedings, but the then Commissioner of 
Patents, General Spear, overruled him and 
decided that Bell’s application should have 
priority.” 

»*,; At Dallas, Texas, recently there was a 
meeting of the managers of the various Erie 
Telephone exchanges in the State. The 
meeting was held in the office of the Dallas 
exchange and its object was merely to bring 
the managers together and facilitate and im- 
prove, if possible, by suggestions from those 
present, the quick dispatch of business and 
the general utility of the system. Besides 
the general treasurer of the Erie Company, 
Mr. C. J. Glidden, of Lowell, Massachusetts, 
the following officials of the company, in 
‘Texas, were present: J. K. Dunbar, General 
Superintendent, Austin; E. K. Baker, super- 
intendent first district, Dallas; J. C. Hill, 
manager, Denison; H. C. Holcombe, man- 
ager, Sherman; I. J. Harrison, manager, 
Gainesville; J. F. McMurray, manager, Paris; 
W. B. Eliott, manager, Fort Worth; J. M. 
Clower, manager, Cleburne and Alvorado; 
Boyd Anderson, manager, Waco; W. K. 
Vance, manager, Waxahachie; H. Ballenger, 
manager, Decatur; C. A. Read, manager, 
Dallas. This company is now operating 3,000 
miles of wire in this State. There are 40 ex- 
changes and 165 stations. There are now 
over 4,000 exchange subscribers. 

x*, The ‘‘time by telephone” is proving 
a great feature at Cincinnati. Some people, 
however, do not seem to thoroughly under- 
stand it, and for their benefit a further ex- 
planation is necessary. Taking your tele- 
phone from the holder and putting it to your 
ear you can hear a “buzz.” That is the sig- 
nal to listen. Then comes a series of suc- 
cessive knocks, resembling nothing so much 
as a fire alarm signal, of which a fair ex- 
ample would be : — — (2), — — —(8), — — 
——-—Q(5). The significance of this signal 
would be that the chronometer indicated 
2.35, or thirty-five minutes past 2. The uni- 
versal adoption of the-repeater may lead to 
consequences of far more importance than 
appear on the surface. With a telephone in 
his room aman may arise in the dead of 
night, go in the dark to the receiver, and 
know the exact hour, minute and second of 
his untimely waking. Or, better still, a 
lazy man needs only to bang a telephone at 
his bedside; then, if he awakens in the 
morning with that nameless prescience which 
comes to all at times, of having awakened an 
hour before his time, he has only to hold the 
instrument for a moment to his ear, to corrob- 
orate his first impre-sion, and sink back into 
the luxurious enjoyment of an early-morning 
nap. Any one who has fished aimlessly 
under a pillow, on a cold winter morning, 
for a $4.50 watch and;found, when at last its 
dirty face came to view, that the watch had 
stopped, will appreciate the value of the new 
arrangement. Jewelers complain that the 
new device has set their patrons to counting 
the seconds and made them captious and ex- 
acting. A man whose telephone is con- 
nected with the repeater rushes in to his 


jeweler in angry haste, and declares : ‘‘ Here, 
this won’t do! Last week I lost two seconds 
anda half and this week I’ve gained a second 
already. I thought you said this watch kept 


good time?” 





use of the abbreviations he suggests you can 
certainly get a good deal into a 6-penny 
telegram. Thus: ‘Jones, agony antidote 
borage archangel,” if sent by a husband in 
the city to his wife, means, ‘‘ Our old friend 
Jones is coming out.with me to dinner. As 
he is a bit of an epicure, do your best in the 
time, and let us have a good glass of wine. 
He will probably stay the night.” All this 
in five words is perhaps very creditable, but 
the wife’s answer would improve on it. In 
one word not included in Mr. Labouchere’s 
list she would send her husband the following 
message: ‘* What on earth made you invite 
the man to-day ? For goodness’ sake don’t 
bring him here. Chops only. You know 
there is no decent wine in the house. 
Mother has the spare bedroom to-night.” 
Then, without reference to Mr. Labouchere’s 
code, the husband would see things clearly 
and take Jones round to’ bis club.—<t. 
James’ Gazette. 


«*, Telpherage is the name given in Lon- 
don to a system of automatically transport- 
ing goods by the agency of electricity as the 
motive power, which system was the inven- 
tion of the late Professor Fleeming Jenkin. 
Dying in June last, however, the Professor 
did not live to see his ingenious ideas carried 
out on a practical scale. But it has been 
done since by Professor Perry, and a line 
successfully opened and operated by elec- 
tricity. The line isa double one uearly a 
mile in length, and is composed of two sets 
of steel rods, three quarters of an inch in 
diameter, supported on wooden posts of T 
shape, and about eighteen feet high. The 
wires are supported one on either end of the 
cross piece of the T, which is eight feet 
long. The carriers or skips, as they are 
technically termed, are iron trough-shaped 
buckets, each holding about two hundred- 
weight, and suspended from the line by a 
light iron frame, at the upper end of which 
isa pair of grooved wheels running on the 
line of rods. A train is made up of ten of 
these skips, which are in electrical connec- 
ion with each other, and with an electrical 
motor, which is placed in the middle of the 
train, having five skips in front and five be- 
hind it. At a point about midway of the 
length of the line is the engine house, in 
which there isa steam-engine which drives 
the dynamos. From these latter the current 
is led to the line, and thus to the electrical 
motor which moves the train. 


«*, An esteemed telephone friend of the 
Review sends in the following: ‘‘ After 
several years of dread and uncertainty, a 
higbly respected citizen of Buffalo has at 
last struck it. His researches have taught 
him that the telephone swears. Man’s ex- 
tremity is always somebody else’s oppor- 
tunity—at least in Buffalo—and this good 
man sat down to think it all out. He real- 
ized that a gre:t deal of cash is expended 
yearly to spread the gospel, but careful in- 
vestigation failed to establish the fact that 
any of it is spread around the noisy end of a 
telephone. Year after year thousands of 
loyal American citizens rise up and called 
the other fellow blessed by telephone, with 
never a missionary at hand to point out the 
location of the family Bible. Then the Buf- 
falo evangelist struck it. He whittled out 
the model of a plan for regenerating poor, 
profane humanity by telephone. By his 
plan a Bible will be chained to every instru- 
ment. When a fellow succeeds in reaching 
the ear of the central office, he is expected to 
take up the religious consolation that has 
been provided for his accommodation and 
read for an hour or two. This will give 
the pretty young missionary who runs the 
switchboard time to finish her flirtation with 
the other fellow and get back by degrees to 
the business walks of life. After a time the 
man who spends most of his life loafing 


about the waiting-room of his telephone will 
be able to turn at once to the chapter which 
tells how one of the ancients never lost bis 
grip on his temper because they hitched him 
on to Toledo when he wanted to talk with 
one of the prophets in Ann Arbor. The 
world owes Buffalo one for this great dis- 
covery in moral science,” 
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Electricity in War. 

Under the above heading, the New York 
Sun publishes the article which follows, and 
we give it space, not only upon its merits, 
but also to show the interest that the daily 
press is evincing in all the detail of the new 
work of electricity: 

‘The essay of Lieut. B. A. Fiske, of the 
navy, read before the Franklin Institute, of 
the part played by electricity in warfare, 
shows it to be already a military agent of 
high importance, instead of a power to be 
developed only in the future. 

‘« Probably few people appreciate the fact 
that electrical torpedoes really date back over 
forty years, to the time when Col. Samuel 
Colt, in the presence of President Tyler, Gen. 
Scott and many Congressmen, blew up ves- 
sels five miles away by the use of an electric 
wire. Long after, nevertheless, both in 
European wars and in our own civil conflict, 
combatants were content to rely chiefly on 
the old mechanical mine, which, when once 
fixed in a channel for the defence of a har- 
bor, blows up impartially friend and foe. 
Hereafter the almost universal rule will be to 
plant torpedoes that remain harmless until a 
signal delivered through the electric wire 
shows that the enemy is upon them, which 
will be instantly responded to by the returu 
current from the firing battery on shore. 
The harbor is then no longer blocked to all 
friendly commerce from the moment that 
torpedoes are planted. On the other hand, 
electricity may be employed also to detect 
the presence of fixed torpedoes. In mov- 
able torpedoes it exercises constant control 
over the weapon, directing it against the 
enemy, and hence preventing him from evad- 
ing it, as he may evade non-electrical tor- 
pedoes. 

‘« The torpedo, however, though just now 
the most prominent military application of 
electricity, is only one of many. The mili- 
tary telegraph was familiar in our civil war, 
where it had its origin; and now military 
telegraph corps, with their special apparatus 
for laying wire at great speed, form a part of 
all great armies. The telephone supplements 
the telegraph, and both instruments are used 
in artillery practice to track hostile vessels 
so as to determine exactly when to fire on 
them, and also to register the time of flight 
of projectiles. Since Lieut. Fiske says that 
‘ the precise instant of start to within a thou- 
sandth of a second’ is recorded for pro- 
jectiles by electricity, the suggestion comes 
up whether some application of electricity 
will not one day give more accurate indica- 
tions in racing than stop-watches, whose 
recorded fifths of a second are sometimes 
looked on with doubt on narrow questions of 
breaking records. 

‘« Electricity now fires whole broadsides of 
prodigious guns with the touch of a button, 
thereby not only producing that absolutely 
simultaneous discharge which has hitherto 
not been known, but also eliminating the 
element of change in aim produced by even 
an instant’s roll of the ship during the slower 
process of hand firing. Electricity also can 
handle with ease heavy ordnance in forts 
and on shipboard, though this must rather 
be ranked among its uses hereafter to be 
developed. 

‘* Electricity examines the bores of gunsto 
ascertain their condition, and in the powerful 
form of the electro-dynamo search-light un- 
veils in the darkest night secret movements 
alike on ship and shore, of besiegers and be- 
sieged, the stealthy approach of the torpedo 
boat, or the movement of a hostile column to 
surprise a fort. As a signal-light it is palp- 
ably useful, while it can even be made to 
confuse an enemy by throwing upon him 
sudden alternations of blinding light and 
paralyzing darkness. 

‘« Launches have been driven by electricity, 
which will, doubtless, on account of the 
steady improvement of storage batteries, one 
day wholly replace steam for this purpose. 
Electric sights for rifled muskets are now 
furnished for night firing; and combined 
with them are small lamps for illuminating 
the target. Rubber bands fasten these in- 


genious devices to the marksman’s gun. 
There are also electric rifles, in which the 
soldier presses a small button, thereby, un- 


less he is a very skillful marksman, getting 
a better aim than when he pulls a trigger. 

“*Tf, in addition to all these applications, 
electricity should furnish a compact and not 
too heavy power for steering military bal- 
loons, its contributions to the art of war will 
be still more remarkable.” 

cates ; 
Announcement by the B. & 0. 

The following announcement has been 
issued by President Bates of the Baltimore & 
Ohio Telegraph Company: 

New York, November 16th, 1885. 

Mr. W. E. Huntington is hereby appointed 
General Superintendent of the Baltimore and 
Ohio District service. 

General Superintendents of Divisions will 
see that such reports as the General Superin- 
tendent of the District Service may require 
shall be forwarded to him. 

Estimates and requisitions relating to the 
District Service of the Company shall be pre- 
pared by General Superintendent Huntington 
after consultation with the respective General 
Superintendents of Telegraph. 


——— ape —CO 

..-. The Western Union Wire Works, at 
St. Louis, were destroyed by fire one night 
last week. Barbed wire was the product 
manufactured by the concern. 

..+- Steel rails continue to be increasingly 
wanted, and the price is up to $33 per ton at 
the mills, with makers fully engaged for the 
next few months. Only last spring any one 
could help himself to steel rails at $26 per 
tun. 


....dudge Brewer, in the United States 
Circuit Court, at Omaha, has commenced the 
hearing of the celebrated Glidden barb-wire 
case, which is brought into this court from 
Iowa. It involves a patent right to an im- 
mense quantity of wire that has already been 
manufactured, and a large sum of money is 
at stake. Some of the most talented mem- 
bers of the bar of Iowa are at Omaha, repre- 
senting each side of the case. 


... Those who have visited a Spanish, 
Italian, or Portuguese port, wiil have a vivid 
remembrance of the extraordinary precau- 
tions sgainst possible risk of infection taken 
by the sanitary ‘‘visit.” The following, 
however, gravely recounted by a Milan con- 
temporary, beats anything we have seen or 
heard of. At the time when the cholera 
broke out in the departments in the north- 
east of France, a number of Italian tele- 
graph officials ordered a quarantine of 
twenty-four hours, with fumigation, to be 
imposed upon all telegrams coming from the 
infected districts. 


...A dispatch from Little Rock, Ark., 
says: ‘‘The telegraph war between the 
Arkansas and the Western Union lines was 
resumed this morning, when Mr. W. U. 
Simonds, assistant superintendent of the 
Arkansas line, and his force, about twenty 
men, began the erection of poles south of this 
city, on the Iron Mountain road. Road- 
master Griffin, of the Iron Mountain with a 
force of twenty-five men, appeared upon the 
scene and ordered his men to follow up the 
tclegraph line builders and tear down the 
poles they erected. Good feeling prevailed 
on both sides, the men punning each other 
on the difference of wages paid. The Iron 
Mountain pays $1.10 per day to its con- 
struction men, while the laborer of the Ar- 
kansas Telegraph company receives $1.50 
per day. It will be understood that the op- 
position of the Iron Mountain is the Western 
Union Telegraph company in disguise, that 
corporation using the railroad company as 
itsally. The telegraph men putin the day 
digging holes and setting up poles, while the 
railroad force kept time by tearing down 
what they had accomplished. Some of the 
best legal talent of the city say that the 
Arkansas Telegraph company are making 
more money now than they will ever make 
by operating the wires. Their reason is 
founded upon the fact that if a legislature 
has the right by an act to condemn private 
property and grant the right of way toa 
railroad over farms on account of the benefit 
the road will be to the public, it also has the 
right to condemn railroad property for pub- 
lic use, especially when that use will not 





interfere with the operation of the road.” 


....Secretary of Legation Holcombe says 
it is very difficult to telegraph in Chinese. 
“It has been found to be practically impossi- 
ble to reduce the language to any such sim- 
ple system as that which answers our pur- 
poses. The language is composed of 4,000 
symbols. It has no‘alphabet, though there 
are 216 radical symbols which might 
be called an alphabet. In the common 
use of the language about 12,000 sym- 
bols are employed, and these have been codi- 
fied for telegraphic use. The words, how- 
ever, are never telegraphed. Each symbol 
is made up of four characters, and in the 
code these are indicated by numerals, so 
that, for instance, if I wanted to telegraph 
the word ‘horse,’ I would send 0. 0. 1. 3., 
and the translation would be supplied by the 
receiver from the code-book. The effect of 
this is that all telegraphing is in cipher, but 
what we have is the best that has been pro- 
vided by years of study.” 

.... To meet the increased telegraph traf. 
fic promised by the sixpenny telegrams, the 
Post-office ran a copper line from London to 
Newcastle. The wire was of No. 14 gauge, 
.080 in. in diameter, and weighed 100 Ib. per 
mile. The length from London to Newcastle 
was 278.08 miles. A corresponding galvan- 
ised iron wire was found to have an electro. 
static capacity about eight per cent. more 
than the copper one; and the speed of sig- 
naling on the copper wire was decidedly 
superior to that on the iron wire. Thus 
copper gave 414 words per minute, whereas 
iron gave 345 words. This gain of speed is 
not entirely due, however, to the lower 
capacity of the copper, supposing the resist- 
ance of the two wires practically the same. 
Mr. Preece thinks it is due to a greater elec- 
trical susceptibility of copper, as compared 
with iron. His opinion is borne out by Pro- 
fessor Hughes, who is at present engaged in 
investigating this phenomenon with the in- 
duction balance. Professor Hughes finds 
that copper is more sensitive, molecularly 
speaking, to changes in an electric current, 
than iron is. For example, he finds it im 
possible to balance a copper against an iron 
wire of exactly the same resistance in the 
Wheatstone bridge, until after a definite but 
very short time which the current takes to 
attain its maximum in the iron wire. This 
effect, which is not noticeable with the or- 
dinary galvanometer, is, in his opinion, not 
entirely due to the electro-static capacities of 
the wires but to some molecular inertia or 
peculiarity of their molecular construction. 

..+. ‘*I never spent a more terrible hour,” 
said a train dispatcher, ‘‘in all my experi- 
ence than once, a couple of years ago, when 
two trains got on a piece of track, headed 
toward each other, upon which I could not 
reach them by wire. There was an extra up 
the road, and I had telegraphed a train com- 
ing down to wait for it to pass at Browns- 
town. By-and-bye I got a report from the 
operator at Brownstown, asI always do at 
every station when any train passes, saying 
that the regular train I had ordered to wait 
there had passed. I replied, ‘That can't 
be; I ordered them to wait for the extra.’ 
The reply came back, ‘ They have gone on.’ 
Then there was no remedy. The extra had 
passed the last station going up this side of 
Brownstown, and both, I knew, were whiz- 
zing along the same track headed toward each 
other. Such a sensation I never experienced, 
and pray that I never may again. There 
were those two (rains rushing on to destruc- 
tion; I knew it, and was yet powerless to 
help it! I could only wait and hope and 
pray that by some means the catastrophe 
might be averted. I ordered out the wreck- 
ing trains and got everything ready, and 
waited for more than an hour before I heard 


the result. That hour I shall never forget. 
Then came the news that the trains had col- 
lided, but, owing to good fortune or provi- 
dential interference, the engineers had seen 
their danger before meeting, and applied the 
brakes before the trains struck, and so pre- 
vented such serious results as might have 
otherwise occurred. There was considerable 
injury, but no lives were lost. The con- 
ductor and engineer were discharged, of 
course. They had forgotten their orders, 
and once is sufficient. They were removed, 
never to be allowed to work on the road 





again.” 





...- It has been decided that the New 
Zealand Government will undertake to con- 
tinue the Australasian ‘cable service for five 
years, provided the charge for press messages 
did not exceed 3d., and for ordinary messages 
6d. . 


....The Chicago telegraph operators very 
generously made up a purse for the sufferers 
by the Galveston fire, the funds to be pre- 
sented to the ten telegraph operators at that 
place who were losers by the fire, several of 
whom have families. 


-++-The Hotel Gazette, of Minneapolis, 
publishes an excellent cut and description of 
the Hess guest-call and fire-alarm, now in 
use by the West Hotel, of that city. This 
new annuonciator, which is owred by the 
Standard Electrical Works, of Cincinnati, is 
being adopted by a number of the large 
hotels. 


--++ The Baltimore and Ohio Telegraph 
underground wires worked all right on the 
occasion of the test at Harrisburgh, Pa. The 
Telegraph, of that city, says: ‘‘ The Baltimore 
and Ohio Telegraph Company solved the 
problem. It just put the wires underground 
and began to work them. That's all there 
was init. Next.” 


...-In Norway it is believed that wolves 
are frightened away by telegraph lines. 
While a vote was pending ona grant toa 
new line, a member of the Storthing re- 
marked that, while his constituents had no 
direct interest in it, they would support the 
grant, because the wires would -drive away 
the wolves. It is said that, however hungry 
a wolf may be, he will never go into a spot 
that is enclosed by ropes stretched on posts. 
It is stated as a remarkable fact, that since 
the first telegraphic line was established, 
twenty years ago, wolves have never ap- 
peared in its neighborhood. 


.... The Arkansas Telegraph Company 
began building from Malvern to Little Rock, 
along the Iron Mountain road, when a con- 
struction train carrying fifty men arrived 
and tore down all the poles and wires, and 
drove the telegraph men from ‘their work. 
R. E. Douglass, President of the Arkansas 
Telegraph Company, set his men to work 
building from Little Rock to Malvern, when 
the fifty men again arrived and destroyed 
the work as fast as it was done. Mr. Doug- 
lass was told that he positively could not 
erect his poles along the right of way of the 
Iron Mountain Railway, and that 400 men 
were ready to prevent him doing so. He 
withdrew his force to prepare to call upon 
the authorities to protect him. The people 
will demand that the militia be called out for 
his protection. 


.... Edwin Mitchell and James Hughes 
were summoned before a Liverpool justice 
accused of having obstructed a telegraph 
communication of the Exchange Telegraph 
Company. It was stated that the com- 
pany conveyed messages by means of a 
tape, and supplied a number of betting and 
other clubs with racing information. The 
defendants took a room above one of the 
clubs, and carrying the telegraph wire 
through the window, attached it to a brass 
water tap, thus stopping the electric current, 
and preventing the club below from receiving 
the news of races. Mitchell was found in 
possession of the room when the wires were 
tempered with. It is the practice of these 
clubs to make bets up to within three or four 
minutes of receiving the result of the race, 
and the stoppage of the messages complained 
of would give Mitchell time to back a 
winner of a race with tolerable certainty at 
the club where the result of the race by 
means of his conduct had not been received. 
The summons against Hughes was with- 
drawn. Mitchell pleaded guilty, and was 
| fined. 
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* * The Van Depoele electric motor is 
being introduced in Minneapolis on the 
Lyndale line. 

* * Twenty-two people are killed by light- 
ning every year in England, nine in Switzer- 
land, and three in Belgium. 

* * Several hundred acres of natural paint 
—sienna—have been discovered near Lewis- 
ton, Maine. Two years ago the land could 
have been bought for a dollar an acre. Now 
it cannot be bought for any figure. 

** “‘T was never exactly buried alive,” 
said an old clerk, recounting his experience, 
“but I once worked a week in a business 
house that did not advertise. When I came 
out, my head was almost as white as you now 
see it. Solitary confinement did it.” 

** The expression ‘‘ galvanizing a corpse” 
has ceased to be exclusively metaphorical. 
M. Kergovaty, a Frenchman, has discovered 
a method of preserving bodies by giving them 
a metal coating. We may, according to our 
means, become silver-plated, nickel-plated, 
or galvanized with zinc or copper. The 
process has been thus far tested successfully 
on eleven human bodies and more than one 
hundred times on the carcasses of animals. 

** Tt is claimed that we are far in ad- 
vance of any other country in the matter of 
weaving wire cloth, except in the exceed- 
ingly fine meshes, perhaps from 150 to 200. 
The palm must be awarded to the old hand- 
weavers of France for making such delicate 
webs. This indeed seems to be an appro- 
priate name, as the wire used for such work 
scarcely exceeds the size of the material 
used by the spider in making its web. 

* * The works belonging to the Palmer 
Wire Company, Palmer, were onWednesday 
of last week sold at auction, and were pur- 
chased by J. 8. Holden, of the firm of J. 5S. 
Holden & Co., woolen manufacturers, at that 
place. The price paid was $13,100. These 
works were built about four years ago at a 
cost of fully $130,000, and have a capacity of 
about twenty-five tons of finished wire per 
day. Through misfortune the company was 
obliged to go into bankruptcy last spring, 
since which time the works have stood idle. 
The purchaser, Mr. Holden, is a gentleman 
of large means and of first-class business 
ability, and will probably make arrangements 
for starting the same at an early date. 


* * The last piece of scaffolding has been 
removed from the obelisk in New York’s 
Central Park, and the giant shaft, clad in its 
impervious coat of paraffine, is now prepared 
to face with impunity the snows and rains of 
the next twenty-five years. So, at least, Mr. 
Caffall, the inventor of the process, says, and 
he ought to know. The effect of the coat- 
ing is to make the stone a shade darker. It 
will undoubtedly become lighter in time, and, 
in fact, has already begun to grow lighter 
where the paraffine was first applied. The 
barrel of scales removed from the obelisk 
during the coating operation was placed in 
the arsenal yesterday for safe keeping. After 
the scales have been weighed they will 
probably be preserved in some museum. 


** In reference to the use of copper for 
roofing, an exchange publishes the following 
from a correspondent: ‘‘In the year 1833, 
fifty-one years ago, I built a house near here 
for my mother, and I covered the roof with 
eighteen-ounce copper. It is still there, and 
good for another fifty years, more or less. 
Several years ago the roof was raised four or 
five feet, when some repairs were made. 
The only disadvantage of copper after the 
first cost is found in the water caught from 
the roof being slightly impregnated with the 
copper, so that it becomes in a slight degree 
green, and possibly might be injurious to 
the health if used for drinking. The con- 
ductors for the rain are of copper, so that I 
have never felt at all anxious in storms of 





thunder and lightning, as the copper roof is 
an excellent conductor.” 

* * The incandescent form of the elec- 
tric light, according to Dr. H. Van Heurck, 
affords the illumination par excellence for 
the micrographer. By means of it the ob- 
server is enabled to see details which are in- 
visible or but imperfectly visible with ordi- 
nary light. The reason he gives for this is, 
first, because the electric-light contains more 
blue and violet rays than the light of lamps 
or gas and, secondly, because it has a spe- 
cific intensity considerably greater than 
other artificial light, and therefore permits 
the use of much more oblique rays. The 
electric illumination of the microscope bas 
entered upon a new phase through the in- 
vention of the Trouvé apparatus, which can 
be employed for the most difficult investiga- 
tions in micrograpby and photo-micrography. 

** [n 1872 M. Gaiffe remarked that the 
strength of the solution in chloride of silver 
batteries influenced their electromotive force, 
a stronger solution giving a smaller electro- 
motive force. Acting upon this hint he has 
constructed a cell with a solution containing 
5 per cent. of chloride of zinc which gives an 
electromotive force of 1.02 B. A. volt, or 1.01 
C.G.S. volt. Itis necessary to employ pure 
materials, in order to keep the electromotive 
force of the standard cell constant. The 
temperature ought also to be kept constant 
during the time of observation, and to be the 
same degree in the various observations. 
Working with well-amalgamated zinc, pure 
melted chloride of silver, limpid solutions of 
pure chloride of zinc as neutral as possible 
and at the temperature of 18 deg. Cent., M. 
Gaiffe finds that the same solution always 
gives the same electromotive force. The 
liquor marked 107 by the densimeter appears 
to give the legal volt. In using the cell, re- 
sistances of at least 5,000 ohms should be used 
to prevent polarization. 


* * Some of the most eminent architects 
are of the opinion that the chief source of 
acoustical defects in a hall is the reflection 
of sound waves in such a way that they 
strike upon the ear of the hearer within a 
certain interval after the direct waves, and 
are recognized as an echo or resonance. It 
is ascertained, in regard to the limits within 
which this point exerts a disturbing influence, 
that a difference of sixteen and one-half to 
twenty-three feet not only causes no dis- 
turbance, but, under some circumstances, 
may produce favorable reinforcement of the 
direct by the reflected sound, and that with 
diminished intensity the difference may be 
somewhat greater, but under no circum- 
stances should it exceed thirty-three feet. 
In regard to the acoustic conditions of 
churctes, it is asserted that the ceilings, 
which in theaters help the effect in the upper 
tiers, in churches are too high for this, and 
may produce resonance, or echo, and that it 
is, therefore, necessary to diffuse the sound 
reflected from them. Walls as well as ceil- 
ings require to be investigated in this re- 
spect. 


* * The Electric Singing Luster (chandelier 
or gaselier) invented by the late F. Kastner, 
is stated to be an electric pyrophone in the 
form of a chandelier, lighted and worked by 
the medium of gas and electricity, and of 
which thirteen glass tubes, with their 
numerous small gas-burners, constitute the 
branches. This luster is played by means of 
an electromagnetic apparatus with a key- 
board. The electric current is transmitted 
by the agency of wires, concealed in the ceil- 
ing and communicating with the key-board, 
which may be placed in the next room, or 
even in a remote apartment, or another street 
without the audience being able to compre- 
hend whence the music comes. Two 
electric singing candelabra or brass orna- 
mented electric singing chandeliers are ex- 
hibited at the International Inventions Ex- 
hibition. They are moved by electromag- 
nets, so that they may be played from a 
remote apartment and in the same man- 
ner as the luster. They are most easily 
transportable, and each of them may be 
adorned with a Geissler tube in the shape of 
lyre, or with small electric lamps to double 





the illumination. 





The Electric Street Railway at South 
Bend, Ind. 

South Bend is evidently in a state of re- 
joicing over her new electric railway, which 
is given utterance to in the following from 
the Tribune, of that city: 

‘The establishment of the new Van De- 
poele electric system of operating street rail- 
ways in this city by the South Bend Street 
Railway Company is an event of nocommon 
significance in the history of South Bend. 
Through the enterprise of Mr. Lucius Clark, 
South Bend will be accorded the honorable 
distinction of being the first city in the 
United States to have within its corporate 
limits a perfect operating system of electric 
street railway. Theenterprise is not only an 
honor to the fair name of South Bend, 
whose reputation as a manufacturing center 
bas gone out to the four quarters of the 
globe, but it is creditable in a high degree to 
the brains and courage of its projector. The 
only regularly operated Van Depoele electric 
street railway on this continent is at Toronto, 
Canada, where it has been in successful 
operation for about two years past on the 
exposition grounds. A system was recently 
introduced at Baltimore, Maryland, but it was 
only inaugurated as an experiment. The same 
system has just been established in the exposi- 
tion grounds at New Orleans. But South Bend 
is the first city in the United States to secure 
the practical application of the Van Depoele 
system of electric motive power on a regular 
street car line ina public thoroughfare. As 
soon as the system is successfully established 
in South Bend the same system will be in. 
augurated in Minneapolis and Detroit. The 
science of the application of electricity as a 
motive power for street cars is an established 
fact. It is no longer an experiment. The 
bray of the festive mule must go. The 
electric dynamo furnishes a surer, cheaper 
and safer power to carry busy humanity 
from their homes to the marts of trade than 
the sting of the mule-driver’s whip. 

‘«Since the big copper wire was first 
strung from the south end of the Michigan 
street line to Chapin place, thousands of 
conjectures have been offered by all sorts of 
observing people as to the principle upon 
which the cars would be operated and how 
the electricity was to be applied. The 
characteristic feature of these conjectures 
was that no two of them are alike. The 
curious have watched the operations of the 
workmen for the past few days and have 
propounded questions to each other until 
they have made one another tired. A great 
many wise men who do not know a dynamo 
from a corn-sheller, have prophesied that 
‘the thing won’t work.’ Inspired partly by 
curiosity and animated by a desire to benefit 
the readers of the Tribune, a Tribune re- 
porter has been spending some time investi- 
gating into the merits of the system and in 
endeavoring to acquaint himself with the 
principles that underlie its operation and the 
manner in which the motive power is 
furnished. 

‘The principle itself is a very simple one 
and will be easily comprehended by those 
who are familiar with the science of elec- 
tricity. It is only in the application of the 
electric current as a motive power for the 
cars that there is liable to be any difficulty in 
understanding the operation of the system. 
On the site of the old Huey chair factory on 
the Race the company have built a commo- 
dious structure, and have fitted it up for an 
engine house. In this house are three Van 
Depoele dynamos for generating the electric 
current. These dynamos are run at very 
high speed by waterpower. They consist of 
two large ones and a smaller one, the latter 
being used to charge the large ones. Each 
of the large ones is capable of lighting 20 of 
the large arc lights which are used in lighting 
our streets. From these dynamos a current 
is sent through the large copper wire which 
is suspended over the track. The current is 
allowed to complete its circuit by means of a 
wire extending from the large copper wire 
down to the car, where it operates an electric 
motor, which furnishes the motive power to 
the wheels of the car. From this motor the 
current finds its way to the wheels and 
from the wheels to one of the tracks through 





which it finds its way back to the engine 
house, completing the circuit. To make 
this track a perfect conductor, strips of 
brass are laid under the joints of the rails. 

‘*The question would at once arise in the 
mind of a novice, how will cars pass each 
other with this arrangement. The device 
for this is very ingenious and perfect. It 
consists of a brass and copper frog, or 
switch, attached to the copper wire, which 
hangs directly over the frog in the track. It 
isso arranged that the ‘‘ Traveler” passes 
through it on one side when going one direc- 
tion, and through on the other side when re- 
turning. It works automatically, and is a 
perfect piece of mechanism. 

‘* Another ingenious contrivance connected 
with the system is the “speed regulator,” 
one of which is placed at the end of each 
car, and is operated by the driver. The 
regulator consists of a smal] cylinder on the 
top of which are two cranks working hori- 
zontally, after the manner of the modern 
street car brake, but not so large. One of 
these handles regulates the speed while the 
other regulates the current. If the driver de- 
sires a speed of four miles per hour he places 
the speed handle at a certain notch. Then 
in order to start the car the driver must 
operate the other handle, with which he can 
regulate the current and stop the car at his 
pleasure. The highest speed allowed by the 
regulator is eight miles per hour. 

“This system of electrical transit is 
operated and established exclusively under 
the patents of C. J. Van Depoele, of Chicago, 
under whose personal supervision the plant 
in this city is being constructed. 


———_-g@pe—___—— 


About the New York Underground 
Commission. 


Mayor Grace a few days ago addressed a’ 


letter to the Corporation Counsel, Mr. La- 
combe, asking him for his opinion as to 
whether or not the amendments to the 
Underground Telegraph Bill, passed by the 
last Legislature, extended the time for put- 
ting the wires under ground and also whether 
the city authorities had any right or power 
to move in the matter. This request was 
made because of the many complaints that 
have been received from citizens of the 
dilatoriness of the Commission which now 
has this work in hand. The Mayor received 
the following answer from the Corporation 
Counsel: 

‘*T am in receipt of a communication from 
your office referring to Chapter 534 of the 
Laws of 1884, and Chapter 499 of the Laws 
of 1885, touching the placing of electric con- 
ductors under ground, and asking whether, 
in my opinion, it was the intention of the 
Legislature to repeal by implication the pro- 
visions of the earlier of these two acts, which 
directed absolutely that the wires be placed 
under ground by the 1st day of November. 

‘* By Chapter 534 of the Laws of 1884 it 
was provided that every corporation, asso- 
ciation, Or person owning or controlling tele- 
graph, telephonic, electric, or other wires 
and cables (including telegraph poles and 
other appurtenances thereto, should, before 
the 1st day of November, 1885, have thesame 
removed from the surface of all streets or 
avenues in every such city. In case of the 
failure or the owners of the property above 
enumerated to comply with the provisions ‘of 
this act within the time specified, the local 
governments of said cities were directed to 
remove without delay all such wires, cables, 
etc., wherever found abeve ground within 
the limits of their cities. This act has never 
been repealed, and except for such qualifica- 
tion of it as is to be found in Chapter 499 of 
the Laws of 1885, it is still in force. By the 
last-cited act, it is expressly provided (Sec- 
tion 2) that the act of 1884 is (thereby) 
amended and made to conform in all respects 
to the provisions of (the later) act. This later 
act requires the Board of Commissioners 
created thereunder to cause the wires and 
cables to be removed from the surface and 
put under ground wherever practicable. No 
express language has extended the time 
within which the requirements of the earlier 
act are to be conformed to, and it is in my 
opinion very_doubtful whether the provisions 
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of the later act, regulating the course of pro- 
cedure to be followed by the Commissioners 
in selecting a general plan of underground 
subways, are so inconsistent with the earlier 
act as to justify the conclusion that it was 
the intention of the Legislature to modify it 
inthat regard. This statute will undoubtedly 
have to be construed by the courts, and as 
the act of 1885 expressly relieves the city au- 
thorities of the responsibility of enforcing 
the provisions of the act of 1885, a further 
discussion of the question by the Law De- 
partment would seem to be unnecessary.” 

Mayor Grace said: ‘This letter fully 
answers my inquiry. If the city authorities 
have no power to act and there is a doubt 
about the question whether or not the time 
was extended for putting the wires under 
ground, I shall, of course, not take any 
further steps in the matter.” 

A lawyer, who has carefully studied the 
question involved in this law and the amend- 
ment said: ‘‘There is no doubt, in the 
mind of any sensible man, that the law con- 
templated the employment of men qualified 
to settle all the necessary electric and en- 
gineering questions involved in this practical 
new method, and not the selection of a 
butcher, a baker, or a candlestick-maker. 
There are many citizens urging the Mayor to 
prefer charges against the Commissioners 
before the Governor for neglect of duty, but 
this decision of the Corporation Counsel re- 
lieves him of all responsibility. The only 
thing that can be done now is for some of 
the citizens to call the attention of Governor 
Hill to the delay on the part of the Commis- 
sioners and then he could refer the case to 
the Attorney-General for his opinion. Even 
then there is considerable doubt if anything 
could be accomplished, for if, acting on a de- 
cision from the Attorney-General, the Gov- 
ernor should attempt to remove these men, 
they could get a writ of certiorari and carry 
the case into the courts and keep it there 
indefinitely.” 

—-- 

—— The boiler and Armington & Sims 
engines for the incandescent company’s cen- 
tral station have arrived at New Bedford. 
The Jarvis Engineering Company, of Boston, 
have the order to erect the plant. 


——The United States Electric Lighting 
Company have recently contracted for a 
plant of 1,000 sixteen-candle lamps for the 
building owned by the Equitable Life In- 
surance Company, of St. Louis ; a 300-light 
plant for the packing house of Fowler Bros., 
Kansas City, Mo., and a 50-light plant to go 
to a party residing near the Rocky Moun- 
tains. This company is doing a splendid 
business, and their western representatives 
are evidently wide-awake men. In the en- 
terprising and growing Kansas City the 
United States people have secured quite a 
business, and all their patrons are, of course, 
satisfied with the light. 


—— At the meeting of the Aldermanic 
Committee on Public Lighting, at Detreit, 
Charles M. Swift, attorney for the Brush 
Company, stated that according to the Con- 
troller’s figures the city had lost 1,868 hours 
of lighting the past moath, which was due 
to the carelessness or inexperience of the 
men in fitting the carbons ; but on the other 
hand the Brush Company had put up seven 
extra lights, which had given 2,187 hours of 
lighting not called for by the contract. In 
addition,to these extra lights, the company 
had also furnished one arc and two incandes- 
cent lights in the market building and the City 
Hall. The committee, after consideration, 
agreed to report in favor of putting up lights 
at $200 each per year—$2,200 in all—on the 
following corners: Brush and Atwater ; 
Eighteenth-and-a-half and Woodbridge , Jay 
and St. Aubin; Fourteenth and Dalzell ; 
Beaubien and Harper; Fort and Monroe ; 
Seventh and Congress; Russe]l and Catha- 
rine ; Russell and Ferry ; Macomb and Ri- 
vard ; Montcalm and Park. The seven extra 
lights already put up without pay are at the 
corners of Croghan and Campau; Moran 
and Fremont; Sixteenth and Grand River ; 
Woodbridge and Fifteenth -and-a-half ; 
Woodward and Brady ; Tenth and Lafay- 
ette ; Larned and Third. 





— At Erie, Pa., we learn that the 
Schuyler Electric Light Company, of Hart- 
ford, Conn., is about to locate a plant. 
Fifty patrons are already pledged to support 
the competitor, and the plant is expected to 
be ready for operation within a month. 


——Mr. H. 8. Thornbury, for several years 
connected with the electrical department 
of the American Bell Telephone Company, 
has accepted a position with the Consolidated 
Electric Light Company of this city. In secur- 
ing the services of Mr. Thornbury, the Con- 
solidated Company have made a wise move, 
and the electric lighting field gains a capable 
and energetic worker. 


—— The necessary plant for lighting the 
Low Moor Colliery, England, by electricity, 
is now being prepared, and the whole of the 
apparatus is to be erected at the bottom of 
the pit. Permanent wires are being fixed 
along the principal roadways from the shaft 
to the extreme end of the workings, while 
branch wires—which are movable, so that 
the miners can shift the lamps from place to 
place as they work—extend on either side 
into the several workings. The lamps used 
are of the incandescent form, inclosed in a 
stout glass globe, which is further protected 
on the outside by wire work. A small 
switch in connection with each lamp will 
allow the workman to reduce or increase the 
amount of light at pleasure. 


—— The Bridgeport Standard in endors- 
ing the action of the Mayor in ratifying the 
contract with the Bridgeport Electric Light 
Company, says: ‘‘ We believe that in this 
matter Mayor Pyle has done what was 
strictly his duty. It will be seen that the 
terms and limitations of the proposed con- 
tract are very different from what they have 
been represented by those who have fought 
the Bridgeport Electric Light Company all 
through. If, on the score of economy, it is 
thought necessary to reduce the lights, that 
can be done under the contract to or below 
the cost of gas. But the people do not 
want any such reduction now ; they do want 
the electric light and propose to give ita 
fair trial. Were a vote taken to-day among 
the legal voters of Bridgeport on the subject 
it would be ten to one in favor of the electric 
light at its present cost. Mayor Pyle has 
made himself acquainted with the state of 
public opinion on this point and acts in the 
direction of 1t when he puts his official sig- 
nature to the ratification of the minutes. 
The provisions added to the proposed con- 
tract by the Board of Aldermen at the in- 
stance of Alderman Parrott, secure the city 
and guard its rights, and the people want 
the light.” 


—— The wires for the incandescent street 
lights, which are to supersede gas in Law- 
rence, Mass., are now alljstretched with the 
exception of the South Side, Essex street and 
the Common. In these localities the wires 
will very soon be extended. Some delay 
has been experienced in putting in the new 
engines. One of them when it arrived was 
found to have met with an accident on the 
way, and it was necessary to ship it back to 
the manufacturers, Messrs. Armington & 
Sims. Itis expected back in a day or two 
repaired. It has also been difficult to pro- 
cure supplies of wire, etc. All firms deal- 
ing in electric-light materials, being at present, 
and for some time past, driven with orders. 
It is stated that in the last month over 8,000 
electric-lights have been put in throughout 
New York and New England. Nearly all 
the wire used in electric-lighting is made in 
Ansonia and Waterbury, Conn., and such 
has been the demand that many orders have 
been greatly delayed in being filled. Nearly 
all the preliminaries for starting up the 
lights, have now been completed, and the 
engines will in afew days be ready to run. 
There are in all, five of these, three old ones 
and two new, all of the Armington & Sims 
make. The new ones are 90 horse-power, 
running 280 revolutions a minute. It is 
thought that the lights will all be in opera- 
tion by next month. The lights which burn 
all night are to be 16 candle-power, and those 
on the bridges 82 candle-power, The others 





will be 10 candle-power, 





——It has been resolved, from the first of 
January, to allow war ships and postal 
steamers fitted with electric lights to navi- 
gate the Suez Canal, between Port Said and 
Suez, at arate of speed not exceeding fifty- 
four kilometers per night. 

—aA new idea proposed in connection 
with the electric light in Brooklyn is to light 
the skating area on the lake in the Park, 
when the ice is formed, by electric lamps 
suspended high overhead. The change this 
will afford from the dull illumination given 
out by the oil lamps which have lined the 
borders of the lake for the convenience of 
skaters, will be highly appreciated. The 
lights would also be a great addition to the 
lake on summer nights when the boats are in 
use. 

—— Ata meeting of the stockholders of 
United States Electric Lighting Company, at 
Washington, D C., the following Board of 
Directors was chosen for the ensuing year : 
John A. Ruff, C. F. Norment, James L. 
Barbour, Frank B. Conger, William Dickson, 
Samuel Norment, A. M. Renshaw, Seymour 
W. Tulloch and Matthew E. Emery. The 
officers elected were: Samuel Norment, 
president; M. G. Emery, vice-president; Wm. 
Dickson, secretary; Seymour W. Tulloch, 
treasurer; and A. M. Renshaw, manager. 


—— The transfer of the arc-light dynamo 
to the second story of the electric station was 
completed at Wilmington, Del., last week, 
and the lights are now burning as usual. 
Work on the apparatus and machinery for 
the incandescent lights, which will occupy 
the first floor, will now be pushed rapidly for- 
ward. The work is being done under the 
personal supervision of Manager 8. N. Trump 
and Superintendent Oakley Purdy, of the 
Arnoux Company, and Electric Engineer F. 
8. Andrews, of the incandescent company. 

—— Messrs. Armington & Sims, the 
widely known engine builders of Providence 
R. I., have issued a very elegant and com- 
prehensive catalogue, containing a supple- 
ment which gives tables of their engine as 
adapted for the different systems of electric 
lighting to drive direct on dynamos—a 
field in which this engine has met with 
wonderful success. The front cover consists 
of a striking engraving suggestive of the 
development of the steam engine from the 
rude Hero type te the perfection of the 
present day. 

—— The Brooklyn owners of fast and 
other horses—those especially who live in 
the Eastern District—will hereafter on their 
return from the Park or Coney Island, be 
lighted part of the way by electricity. 
Charles Cooper, President of the Citizens’ 
Illuminating Company, states that all the 
arrangements have been completed. The 
plaza on Flatbush avenue, at the principal 
entrance to Prospect Park, will be lighted 
by eleven electric lamps, and thirteen have 
been placed on Sackett street boulevard, 
between the plaza and Bedford avenue. 

— At Wilmington, Del., the following 
directors of the Arnoux Electric Light Com- 
pany have been elected for the ensuing year: 
8. H. Grey, Wm. W. Pusey, 8. N. Trump, 
Joseph Pyle, J. H. Hoffecker, Jr., H. C. 
Robinson, J. R. Flinn, F. B. Colton and J. 
D. Sisler. The board organized yesterday 
by the election of the following officers : 
President, 8S. H. Grey, of Camden, N. J.; 
Vice-President, William W. Pusey ; Treas- 
urer, H. C. Robinson; Secretary, F. L. 
Gilpin. It is hoped to have the incan- 
descent lamps burning in about one week. 


—tThe Jarvis Engineering Company, 
Boston, Mass., are busy erecting steam plants 
for electric-light companies. They have 
orders from the Edison Co., New Bedford, 
Mass.; Thomson-Houston Co., Haverhill, 
Mass. ; Thomson-Houston Co., Woonsocket, 
R. L; Schenectady Gas Light Co., Schen- 
ectady, N. Y.; Thomson-Honston Co., Tren- 
ton, N. J.; Thomson-Houston Co., Provi- 
dence, R. I.; Jenney Electric Light Co., 
Fort Wayne, Ind.; Brush-Swan Electric 
Light Co., Greeley, Col.; Jenney Electric 
Light Co., New Orleans, La.; United States 
Electric Light Co., Washington, D. C.; 
Thomson-Houston Co., New-Haven, Conn. 
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— The Brush Electric Illuminating Com- 
pany, of New York, has declared a semi-an- 
nual dividend of 3} per cent. 


—— The incandescent lamp on the arc 
circuit is being introduced in Worcester by 
the Thomson-Houston Company. 

—-An electric-light plant is to be installed 
at Rio Claro, Brazil, the first of the month. 
The machinery recently arrived from the 
United States. 

—— Binghamton, N. Y., proudly points 
to the incandescent light to be seen at H. B. 
Darrow’s business house, and which has just 
been installed. 

-—Messrs. F. W. Kinsman & Co., of this 
city, are doing some extensive and elaborate 
jobs of electric-light wiring. They recently 
did all the wiring for a large plant in this 
city, consisting of 70 arc lights and 600 in- 
candescent, the work being done in a first 
class manner. 

—— The Brush Electric Company have 
their plant at the New Orleans Exposition in 
good order. Two engines which run the 
dynamos are working as well as they possibly 
can, and the lights go up punctually every 
night. The Music Hall will soon be brightly 
illuminated. 

—There is very much competition going 
on at Clinton and Lyons, Iowa. The Brush, 
United States, Thomson-Houston, Western 
Electric and Van Depoele are all represented, 
some of the gentlemen remaining onthe 
ground all the time. The final decision 
will soon be announced, and may the best 
man win. : 

—— At Treberg, the well-known clock- 
making town in the Gutach Valley, Germany, 
the celebrated waterfall has been utilized to 
drive a turbine, and the electric light is now 
supplied to the town at a cost in excess of 
the expense incurred by the use of petroleum 
lamps; but it is said that more than ten 
times the amount of light is given. 


—— An electric stud is one of the latest 
novelties of this inventive age. The diamond 
forming the stud has a cavity in the center. 
This forms the receptacle for a tiny electric 
lamp. Stored electricity can be carried in 
the waistcoat pocket, and when switched on 
to the stud-lamp it greatly intensifies the 
brilliancy of the diamond, producing a 
splendid effect. 


—— The Shultz Belting Company, of St. 
Louis, have just issued a neat, four page 
circular, calling attention to the general 
excellence and great driving power of the 
Shultz belting, and its particular adaptation 
for electric-light work. The endorsement of 
several leading electric-light companies and 
price list of the belting are published in the 
circular, which will be sent to all companies 
asking for the same. 


—— At Muncie, Ind., the engine and poles 
have been put in for the electric light for 
Boyce’s bagging factory, residence and busi- 
ness block, all of the churches, three street 
lights and a large number of stores and resi- 
dences. Four hundred lights are said to 
have been ordered. The gas company are 
putting down the price of gas and threaten 
to also put in an electric-light plant. From 
present indications, light will be cheap in 
Muncie. 

——A boiler repairer says : “ A soft patch 
is a temporary expedient for stopping a 
leak, but in many boilers which have become 
wasted through long service, it is about the 
only thing which can be used, as there is no 
good metal to rivet to anywhere near the 
leak, and it would be impossible to make a 
job of riveting that would bear the strain of 
caulking. The patch, if on the outside of a 
boiler or removed from the fire, may be ap- 
plied as a plaster directly upon the iron 
without cutting away the defective part ; 
but if over or near the fire, the defective part . 
should be cut away, so that the water may 
have access to the sheet of the patch. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING Nov. 
17, 1885. 





230,064 Gravity telephone switch-board ; Charles 
E. Scribner, Chicago, IIL, assignor to the Western 
Electric Co , Chicago. 

330,065 Telephone exchange switching appar- 
atus;: Charles E. Scribner, Chicago, Ill , assignor to 
the Western Electric Co., Chicago. 

330,066 Toll-line apparatus for telephone ex- 
changes; Charles E. Scribner, Chicago, Ill , assignor 
to the Western Electric Co., Chicago. 

330,067 Multiple switch-board for telephone ex- 
changes ; Chas. E. Scribner, Chicago, IIl., assignor 
to the Western Electric Co., Chicago. 

330,071 Electrical conductor; Anson C. Tichenor, 
San Francisco, Cal. 

330,074 Electric alarm for locomotives: William 
Vogel, Chicago, Ill., assignor to Adolph Zeller, 
Chicago, Il. 

330,005 Byneeie eoatete machine ; 
Clark, Owego, N. Y 

330.139 Ele — laryngoso ope ; 
New York, N. 

330,173 Raider for supporting electrical wires; 
John W. Tringham, Wirdsor, Ontario, Can 

330,226 Testing and firing apparatus for sub- 
marine mines: Joseph P. Gibbons, 4 Osborne Ter 
race, Coombe Farm Lane, Westcombe Park. County 
of Kent, assignor to Latimer, Clark, Muirhead & 
Co , 23 Regent street, Westminster, England. 

330,238 Transmitter for printing telegraphs; 
Clarence L. Healy, New York, assignor to Stephen 
D. Field, Yonkers, N. Y. 

330,239 Transmitter for printing telegraphs: 
Clarence L. Healy, New York, assignor to Stephen 
D. Field, Yonkers, N. Y. 

320.244 Regulator for electric lights: Phillip 
Lange, New York, N. Y., assignor to Bergmann & 
Co., New York. 

330.247. Carbon electrode for electrolytical pur- 
poses; Henry Leipmann, County of Middlesex, 
England. 

330,344 Automatic postrees telegraph ; 
k. Munson, New York, N. Y. 
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ELECTROTYPING 
w°PRINTED SUPPLIES . 


Ernest P. 


Curt W. Meyer, 


James 








1 lustrations for Catalogues, Circu- 
ts, etc. Thesame compile d, printed, 
‘ound and mailed, if desired. "Supe: rior 
¥work guaranteed, Send for specimens 
and estimates. 


A. MUGFORD, Hartford, Conn. 








OUR “LIGHTNING SPEED INDICATOR”’ 
Registers up to 1,000, will register 15,- 
0” per minute. Spindle has rubber 
tip (patent applie for) to prevent 
slipp: 


ng. Has silver plated dial and 
glass crystal, 


exclu 
dust. 8 
12in. lin.,2 in. or 3 in. as o} 
Sent by mail foe Oe 00. Disco 
dealers. McDONNELL 
CO.,2 & 4 LaSalle Ave. , Chicago, Til. 


STEEL NAME STAMPS, 
15¢ts. PERLETTER : 
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\O9S FIRST AVE, 
DLE VEL AND,O 


STEEL FIGURES 
$1, PER SET. WARRANTED. 


WANTED. 


Electrical Instrument Makers to go 
West, permanent employment and good 
wages. References required, Address 
66 Telpher” care 

ELECTRICAL REVIEW, 
Box 3329, New York. 


ELECTRIC-LIGHT SCARF PINS, 
FROM $3.00 AND UPWARDS. 

The most pleasing novelty out. ‘“ B” Batteries 
for experimenters. Electric Motors for Turn- 
tables, Smail Fans, &c., very low. 

ELECTRIC NOVELTIES OF ALL KINDS. 

Send stamp for illustrated circular and price 

list. 
ACME SUPPLY CoO., 
No. 2 College Place, New York, 


A7 ELITE 


Oak Pins and Brackets 


OF OUR OWN MANUFACTURE. 


TELEPHONE SWITCHBOARDS, 
ELECTRIC BELLS, 
MEDICAL BATTERIES, 


AND A FULL SUPPLY OF 


Covered. Wires ond Gleciie Sunde 


ALWAYS ON HAND. 
Send for Catalogue. 











DETROIT ELECTRICAL WORKS, 


Cor. 7th and Woodbridge Streets, 
DETROIT, MICH. 


SUNLIGHT CARBONS! 


MANUFACTURED BY THE 


PARKER-RUSSELL 
Mining and Manufacturing Com’y, 


Jil Pine Street, - = - - = - st. Louis, Mo. 


100,000 CARBONS PER WEEK. 


Using the purest materials and with machinery of our own invention, 


Every Carbon is manipulated separately from the beginning of the operation until finished. 


They are, therefore, 


ABSOLUTELY UN/IFORM AND EACH CARBON ALIKE IN ALL ITS PARTS. 


In straightness, length of time in burning, brilliancy and — of light ny excel all others, and are adapted to the various systems of 





ELECTRIC BEES OUTFIT 


$2. 50. 


Comprising one walnut box bell, 24-inch gong, one 
Leclanche battery, push button, 50 feet covered 
wire, box of staples. 


Sent C. O. D. on receipt of one-third cash. 
PROVIDENCE ELECTRICAL SUPPLY C0., 
56 Washington St., PROVIDENCE, R. I. 


MODEL ELECTRIC RAILWAY, PAINE & LADD, 


" : HALBERT E. PAINE, 
Ae let Tet del Et ; il 9 
ye arg “en benanggt arn ad enn Late Commissioner of Patents, | STORY B. Lan. 
Track—four feet in diameter, power- Attorneys in Patent Causes 
ful battery, and conductors, And Solicitors of Patents 
Price Complete, $8.50. WASHINGTON. D.C. 
E. 8. GREELEY & CO., 


A segpeson instructive and amusing Toy. 
uccessors fo 


TRE MOUEKRADQWGRO! C0 THE WARREN P FREEMAN C0. [,C. TILLOTSON & 60. 


edlonsa will besent on Teesigt of $1.50 exira. 
ELECTRICAL SUPPLIE 


THE STOUT-MEADOWCROET 60, 








Manufacturers of 
ELECTRICAL GoOopDs, 
Authorized agents of the Edison Lamp Co., 


P.O. BOX 241 1. 21 ANNST., N.Y. 


“i ‘Teegrap, Telephone, & Electrical Supplies 
| 


OF EVERY DESCRIPTION, 
5 and 7 DEY STREET, NEW YORK. 
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CHARLES A, CHEEVER, President, WILLARD L, CANDEE. Treasurer. 
THE OKONITE COMPANY, 
Formerly New York Insulated Wire and Vulcanite Co,, 
MANUFACTURERS OF 


[INSULATED WIRES AND CABLES, 


No 13 PARK ROW, NCW YORK. 





Dynamo Machines manufactured ei us are th 





2 =~ 
‘WIRES; House Wire, Lead Wire. 
Glass, &c. 

CROSS ARMS; Brackets, &c. 
most reliable, and require less attent 
lead throughout this country, and all work guaran- 

*Send for Estimates. 
THE STANDARD OPEN CIRCUIT BATTERY OF THE WORLD. 


Insulated Wi ires, &e. 
Pins, Locust and Oak, 
most reliable, on than any ELECTRIC LIGHT, DISTRICT TELEGRAPH, 
teed satisfactory. 
LECLANCHE GONDA BATTERY 
And beyond question the best for all purposes for which open-circuit 


CABLES; ‘ona Submarine, 
Subterranean, 
INSULATORS} nPoreelain, 
Rubber Hook Blocks, 
Our Incandescert and Arc Lights are taking the | BURGLAR AL ARM SUPPLIES, &o. 
(FORMERLY THE PRISM BATTERY). 
batteries are required. 





, 
The Genuine Leclanche Gonda and Disque Cells are made only by us, and none 
are genuine without the Label, as shown in cut, and the 


TRADE 


GH © BT TD Le - 


MARK. 


Price of the Gonda reduced to $1.20 per cell, complete 
66 “ce Disque 6s “ec a2 00 ‘sé ee 


SEND FOR PRICE LIST, WITH DISCOUNTS. 


THE LECLANCHE BATTERY CO., 








LECLANCHE BATTER 


Directions for Seng up the" Gonda” (formey Pram) Cele 








WAR AAT a 


Gonda (formerly Prism) Battery, Complete. 
See that above label is on every jar 








149 West 18th Street, New York. 
Gtandard . Pilectrical . W orks, 
TELEGRAPH AND TELEPHONE APPARATUS, 


Hotel and House Annunciators, Burglar Alarms, 
CALL BELLS, “POST’S” MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, X&c., &c. 


IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices. 
[=> ESTIMATES FURNISHED, SEND FOR CATALOGUES AND PRICES. .ce3 
Cincinnati, Ohio, U. 8. A, 
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AMERICAN 


~ Electric Mig, Company. 


EXECUTIVE OFFICES: 


Western Union Telepragh Go,’s Building, co, cod Direl and Sth Avenue, 


FACTORY AND WAREROOMS : 
163-165 WEST 18th STREET, N. Y. 


This Company is engaged in the manufacture of DYNAMO MACHINES and LAMPS, and the 
construction of ELECTRIC LIGHTING STATIONS for lighting CITIES and TOWNS under the 
well-known 


“AMERICAN SYSTEM” 


or HrectRic ARmc LIGHEtTIna, 


(Wood’s Patents.) 
SPECI AL ADY ANTAGES OF THIS SYSTEM Completeness, durability, steadiness, guy of 
. light and economy of power. The Wood dy- 
namo-electric generator occupies less space, is lighter, requires less motive wer, and costs less 
than others capable of producing au equal number of lights. There is less firing or flashing of the 
commutator, and oonseqeeetty less loss of energy and wearing of the parts from this cause than is 
the case with other machines. It requires no oiling or other attention than to be kept clean, and its 
extreme simplicity enables it to be operated with the minimum of skill and attention. The current 
reguiator and signalling apparatus, by which the machine is made to generate the exact current 
required for any number of lights from one to its full capacity—as they are turned off and on with- 
out change of speed or waste of power—is simple, effective, and safe. Its lamps are reliable in opera- 
tion, the carbon-regulating mecbanism being absolute in its control, durable, and unaffected by 
changes of temperature or weather. They are of ornamental design, and the steadiness and purity 

of light produced are unequaled at the same expenditure of power. 


ESTIMATES FURNISHED 2%; “Cignting’ System or Halson Incandescent’ System, of for, both 
combined, 


SPECIAL ATTENTION given to installing isolated plants in Mills, Factories, Shops, Railroad Build- 


ings, &c. 
Proper construction and izstallation of central stations and isolated 


CONSTRUCTION WORK. plants is of great importance to insure safety and economy. The 


American Company has done more of this work than any other company in the United States, and 
its work is known to be superior to that of other companies. 
P ATENTS This Companv owns and controls all the Patents and Inventions for electric lighting of 
* James J. Wood, J. B. ller, and many others heretofore controlled by the Fuller Elec- 
trical Co., and the Fuller-Wood Electric Light Co., which include the foundation patents of the 
Gramme dynamo. 

“‘ Among the different systems of arc lighting may be mentioned the Brush, the Weston, the Schuy- 
ler, the Thomson-Houston, and the Fuller-Wood (hereafter to known as the American). The 
Fuller-Wood system of are lighting has gained a world-wide reputation for reliability and economy. 
This organization was originally known as the Fuller Electrical Company, which dates its existence 
from 1878. This system was the foundation of the well-known Gramme Association. being the party 
of the first part in the articles of association, which was composed of the Brush, Weston, United 
States, Thomson-Houston, Rdison and Joblacoff companies, which was good evidence that all the 
companies composing that association were willing to pay tribute to the superior merit of the Ful- 
ler Wood system.—. Y. Sun, Sept. 27th, 1885. 


ILLUSTRATED PAMPHLET AND DESCRIPTIVE CIRCULAR FREE. ADDRESS, 


AMERICAN ELECTRIC MFc. COMPANY, 
Western Union Telegraph Building, cor. 23d Street and Sth Ave., New York. 


Electric Light Globes, 


Manufactured by 


New ENGLAND GLASS WORKS, BOSTON, MASS. 


—a— i fend for Price List. 


MULTIPLEX 
MECHANICAL TELEPHONE. 


The only Mechanical Telephone with Multiple Connections. 


ADAPTED FOR WAREHOUSES, FACTORIES, APARTMENT HOUSES, ETC. 


JOHN A. CABOT, Manager, 


121 Tribune Building, NEW YORK. 


The Brevoort Mfg. Co, 


MANUFACTURERS OF 


THE ROBERTS 
PERMANGANATE BATTERY. 


This is the Best and the Cheapest Open-Circuit 
Battery in the market. It is far superior 
to any of the Sal-Ammoniac Cells 
ow in Use. . 


N U 
Electromotive Force, 1.8 Volt: Amperes, 2.5. 


When the battery is exhausted all that is neces- 
sary is to supply a new solution; the battery is 
then as good asnew. The zines will last through 
two rchargings of the battery. h cell, with 
a single charge of solution, will outlast and out 
work any sal-ammoniac battery. 


























PRICE, Complete, . . . $I. 
.. Liberal Discount to the Trade. Send for Price 
t List and Descriptive Circular. ddress office, 


| 206 BROADWAY, NEW YORK. 
ELECTRICAL SUPPLY Co. 
17 Dey Street, New York. 





E., 8. GREELEY & Co., 
5 & 7 Dey Street. 
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HARa 





<< 


he MATHER ELECTRIC CO 


Manufacturers of 


COMPLETE SYSTEMS OF 


LECTRIC LIGHTING 





NEW ENGLAND 
BUTT C0., 


Providence, R.L., 


MANUFACTURERS OF 


BRAIDING MACHINERY 


FOR COVERING 
"Telegraph, 
"Telephone 


AND 


ELECTRIC-LIGHT WIRE. 


ALSO 
SINGLE AND DOUBLE 


Ofevery Description 
for Silk, Worsted 
and Cotton Braid, 


FINE CASTINGS A 
SPECIALTY. 





‘ 16x24 DOUBLE BRAIDER. 


THE THOMSON-HOUSTON ELECTRIC CO. 


Principal Office, 131 Devonshire St., Boston, Mass., 
; FURNISHES THE 
ONLY PERFECT AUTOMATIC, SELF-REGULATING SYS- 
TEM OF ELECTRIC ARC-LIGHTING IN THE WORLD. 

In all desirable qualities of Erzorrio Aro Lignrs the THOMSON-FOUSTON SYSTEM 
has no equal. The Lights are superior in color and steadiness, and the entire apparatus is 
more economical, efficient and safe, more easily managed, and less liable to derangement than 
any other. . 

. THE THOMSON-HOUSTON ELECTRIC CO. was awarded the First Prize for the 
best system of arc lighting, and the dest Are Lamp, at the Cincinnati Industrial Exposition 
of 1883. 

The Thomson-Houston System has been awarded superiority in ali the competitive tests 
to whichit has been subjected. NEW ILLUSTRATED PAMPHLET will be 


esnt on application. 
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WESTERN ELECTRIC GOMPANY'S ELECTRIC LIGHTING APPARATUS 


Every requisite for the most 
perfect system of Electric Light- 
ing, at prices: which insure a 











profitable investment to the pur- 
chaser. 


ADDRESS, 


Western Electric Company, 


CHICAGO OR NEW YORK, 


MANUFACTURERS OF AND DEALERS IN ALL KINDS OF 


Electrical Apparatus a« Supplies. 





ee EER SS 
VE SASS) Soy 








MODEL and g Send forCirewars. Telegraph and Electrical 


YPERIMENTA] Cedoestin. ,....SUPPLIES 


mental Work, and fine brass castings. Send for 
ES & nati, O. 


The Electrical Supply Co., “WORK atin. Bante nr, Attach SReSeeie: 
THE MORRISON 





MANUFACTURERS OF 


ELECTRICAL GOODS 


OF EVERY DESCRIPTION. 


INSULATED WIRES & CABLES A SPECIALTY, 


LATEST IMPROVED 


DIAMOND CARBON BATTERY 


The neatest and most effective battery for 
Telephone Transmitters; Electric Bells, 
tlectric Gas Lighting and all 
open-circuit work. 


THE ELECTRICAL SUPPLY CO., 


WAREHOUSES: 







THE ONLY BELIABLE CLOSED-CIRCUIT BATTERY IN EXISTENCE. 


After thirty years’ experimenting with other batteries, The 
Gamewell Fire Alarm Telegraph Co. adopted it as their standard. 


Orrice oF THE GAMEWELL Frre ALARM TELEGRAPH Co., 
144 Barciay St., NEw York Ciry. 
New York, August 14th, 1885. 

Tue SoutTsEeRN Evectric Co., BALTIMORE, Mp. 
lemen :—We have adopted the ‘*‘ MORRISON GRAVITY 
BATTERY” as the Standard Fire Alarm Battery for this com- 
any’s service. After thirty years’ experience we unhesitatisg- 
9 endorse it as the best form of Gravity Battery ever devised. 

Yours very ny FS N. GAMEWELL, 

General Superintendent Gameweli Police & Fire Alarm Telegraph Co. 


Manufactured only by 


THE SOUTHERN ELECTRIC C0., 


Warerooms, Hoen Building, cor.North and Lexington Sts.; 
Works, cor. Constitation and Monument Sts., 


BALTIMORE, MD. 


Dorsett’s UNDERGROUND GONDUIT SYSTEM. 


eo 





FACTORY: ANSONIA, CONN. 











| (EQERERAGAVILS-L iliac 


MMA SSSSSSSSSSSSSSSSSOSSSSSS 


Electrical Instlator, Water, Gas and Sewage Proof! Absorbs no Moisture! Frost Cannot Affect It! 


CRUSHING STRAIN, 5,500 LBS. PER SQUARE INCH—GOVERNMENT TEST. 
A Complete, Comprehensive System of Conduits for Electric Light, Telegraph, Telephone and Private Wires and Cables for Rental Purposes. 


The 24-inch ducts in this Conduit are leased to different companies, which may then occupy them | electrical purposes the past winter in the solidly frozen streets of. cong without injury ; is the system 
with such wires and cables as they may adopt. New wires may be introduced or old ones replaced used by that city, giving perfect, unbounded satisfaction, and is now being introduced into the cities of 
through these ducts between the man-holes as shown in the cut. . St. Louis, Cincinnati an Detroit. The whole body of the Conduit is a thoroughly reliable insulator, 

An experience of six years for Underground Drainage has shown the superiority of this material as unaffected alike by acids and alkalies. The cheapest and most perfect Conduit in the market 
a resistant of moisture, and its consequent immunity from damage by frost. It has beenin use for to-day. 


(3" CORRESPONDENCE SOLICITED. -#) ie 


e 
D. H. DORSETT, Proprietor, No. 61 La Salle Street, Chicago, Ill. 
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ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS, 











AMERICAN BELL TELEPHONE CO. 


*t2 95 MILK STREET, BOSTON, MASS. c-* | 


GaAs 


| 0 TT 0”, ENCINE 


| OVER 10,000 IN USE. 
Started Instantly by a Match, 








Telegraph and Telephone Supplies, 
No, 1408 Penna, Avenue, 
Opp. Willard’s Hotel, WASHINGTON, D. C, 


H. M. RAYNOR, 













This Company owns the Letters Patent granted | 
to Alexander Graham Bell, March 7th, 1876, No. 174,-| 
465, and January 30, 1877, No. 186,787. 


|When Stopped all Expense Ceases. 

Works without 
boiler, steam, coal, 
ashes x soatully 


ance. 
adapted instead of 
steam power in all 
industries and of- 
fers ha my advan- 





The transmission of Speech by all known forms : _ 
No.25 BOND ST., : ; ; : : : electrical machin- 
NEW YORK. of Electric Speaking Telephones infringes the right | bere es wowed. A Telegraph 
2. | ephone as well as jurposes. 
= m |secured to this Company by the above patents, and | Built in Sizes of 1,2, 4, 7,10, 15426 ind. B. P. 





ALL PURPOSES, 
WHOLESALE AND RETAIL. 





suit therefor. 


renders each individual user of telephones, not fur- | SCHLEICHER, SCHUMM & CO. 
nished by it or its licensees, responsible for such 
unlawfal use, and all the consequences thereof, and | 


N. E. cor. 33d & Walnut, Phila. ‘ 


Branch Office: 214 Randolph Street, Chicago. 


WORK SHOPS 

















neandescent Isamps, 


From 8 to 150 C. P. (Battery Lamps from 
1-2 to 8 C. P.) made in large quan- 
tities at short notice. 


JARVIS ENGINEERING (0., 


BOSTON, MASS., 
Contractors for 
COMPLETE STEAM OUTFITS for Electric 
Lighting Stations, . 


Steel Boilers with Jarvis Furnaces to burn cheap fuels, 
ARMINGTON & SIMS’ ENGINES, ETC. 


SEND FOR CIRCULARS. WOBURN, MASS. 


MAGNETO SIGNAL BELLS. 


No Battery Required. 
$4, $6, and upwards, according to style desired. 
Discount on large lots. 


We make a specialty of the manufacture of these bells for 
our Pci Companies, and after an experience of many years, 
our facilities for the prompt execution of large orders are un- 


—. attention given to furnishing samples for special orders. 


VIADUCT MANUFACTURING CO. 


OF BALTIMORE. 
A. Q. DAVIS, President. A.B. PROAL, Secy. & Treas. 
Office, North-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire Alarm 
and District Telegraph Supplies. 
sax> FOR IG USTRATED CATALOGUSB. 





















“STANDARD.” 


SUN ELECTRIC LIGHT CO., 





New TaNove Buckeve Automatic Cut-Orr Eneines. 


Use 0 
——— 25 to 1,000 H. P. 














Zpece S ines are the bined result of long experience 
with ic cut-off lation and most carefal revision 
of all details. They are de i nd structed for heavy 
and continuous dut di or high ive 5 . 
Highest attainable Sue in Steam Consumption and 
Gutoft Engines. 1ate 100 0 HP. for driving yeame Wanbines 

fu nes. 12 to amo Machines 

6 a SPECIALTY.—Ilustrated 


io practical Btegin, Engine Construction and performance, 
BUCKEYE ENGINE CO., Salem, 0, 


AGENTS: 
Geo. A. BARNARD, 70 Astor House, N. Y., D. L. DAVIS, 84 8. Canal St., Chicago, Ill. 
and 53 Mason Building, Boston, Mass. and ROBINSON 4 CAREY, St. Paul, Minn. 


James Leffel’s WATER WHEEL. 


Made by JAMES LEFFEL & CO. 


The “OLD RELIABLE” with Improvements, making it the Most 
Perfect Turbine now in use, comprising the Largest and the 
Smallest Wheels under both the Highest and Lowest Heads in 
this country. Specially adapted for running Electric Dynamos on ac- 
count of the great steadiness of its motion. Our new Pocket Wheel 
Book sent free. Address 


JAMES LEFFEL & CO., 
Springfield, Ohio, - and - 110 Liberty St., New York, 
[Please mention this paper when your write to us.] 


Poole & Hunt's Leffel Lurbine Water Wheel. 


Made of Best Materials and in the Rest Style of Workmanship. 


MACHINE-MOLDED MILL GEARING, 


From 1 to 20 feet diameter, of any desired face or pitch, molded 
by our own special machinery. 


SHAFTING, PULLEYS AND HANGERS 


Of the latest and most improved designs. 


Transmission Machinery 


A SPECIALTY. 
2" Special attention given to Heavy Gearing. Shipping facilities the best in all directions. 


POOLE & HUNT, Baltimore, Md. 








SALES 





OVED 














WITHOUT STEAM POWER 
BY USING OUTFITS OF 


Barnes’ Pat. Foot-Power # 


machinery can compete with 
teams oo. a on —_ 
etal and w worl 
send for prices. Illustrated enelones free. 
F. & JNO. BARNES CO., 
Rockford, Ill. 







SHEPARD’S CELEBRATED 


Screw-Cutting Foot Lathe. 
CGAP LATHE, $125. 
m. x and Power Lathes, 


Presses, Scrolls, Saw | w. 
y Ba Chucks, Man- | Address No. 1995 Main St. 


Soe, Twist Drills, Dogs, Cal- 
Telegraph and Electrical 


&c. Send for cata- 
nventors’ odels, Experi- 


oes of outfits for amateurs 
or artisans. Address, 
Medical Batteries, 

a pH. L, SHEPARD, Agt *| mental Work and fine brass castings. ‘Send for 

catalogue €. K. SON NES & BRO. Cincia nati, O. 


134 E. SECOND STREET, CINCINNATI, O. It is important to us that you mention this paper. 


Harris-Con iss STEAM ENGINE 


BUILT BY 


WILLIAM A. HARRIS, 
PROVIDENCE, R. I. 


From 10 to 2000 Horse Power, with Harris’s Im- 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 
MOST ECONOMICAL STEAM EN- 
CINE BUILT. 


ELecTme LIGHT ‘COMPANIES TAKE NOTICE! They are especially ad- 


1 purposes where continuous service at uniform speed is required and at the 
pared of cost of repairs. 
Send for a copy of Engineers’ and Stes Steam m Users’ Mant Manual by J. W. Hill, M. E. Price, $1.25. 


VICTOR 
Turbine Water Wheel. 


The attention of Electric Companies is called to this celebrated wate 
wheel as particularly adapted to their use, on account of its remarkably stead 
motion, high speed and great efficiency, and large capacity for its 
diameter, being double the power of most wheels of same diameter. It 
is used by a number of the leading electric companies with greai satisfaction. In the 
economical use of water it is without an equal, producing the highest per cent. of useful 
effect, guaranteed. 
SEND FOR CATALOGUE AND PARTICULARS. 


STILWELL * BIERCE MFC. CO., 


DAYTON, OHIO. 


(Please Mention this Paper.) 



































REMINGTON 


Standard Type-Writer. 


Ask for Particulars Regarding the Use of the Rem- 
ington Type-Writer in Receiving Messages. 


WYCKOFF, SEAMANS & BENEDICT, **NoYono”" 


New York. 


Schuyler Electric Light Co., 


Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT AND ARC. 








om rm ng an Mienein‘ut"1re Ligh aad lug he nd poed Bo 
ce 
Jane in our Incandescent ‘ligt ee ee 


Machines with perfect automatic regulation, reliable and efficient. 
Prices moderate. Estimates made for lighting from Central Stations or for 
isolated plants. Illustrated Circulars sent upon application, Address 


SCHUYLER ELECTRIC LIGHT 00, 


New York Office: 
Harttord, Conn. 
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_esrtx msvtaT=D |yoreay fered! Work 


Wire ant ‘Abbas Ch. 


uperiorQualit 
f ora 


ON ALL CLASSES OF 


alectric WA ires 





oe ee Pe rr 


“fa va 
Phy 


MANUFACTURERS OF 


Patent Finished Insulated 


Electric Wires, 


TELEPHONE AND ELECTRIC CORDAGE, 


Ca - ELECTRIC LIGHT WIRE 
Address, 159 FRONT ST., New York City, ,. rey MAGNET WIRE. 


RUBBER COVERED WIRE, OFFICE AND 
ANNUNCIATOR WIRE, LEAD-ENCASED WIRE 
ANTI-INDUCTION AERIAL AND UNDER- 

GROUND CABLES ETC., ETC. 


OFFICE AND FACTORY: 
No.67 STEWART STREET, 


PROVIDENCE, R. I. 
EUGENE F. PHILLIPS, President. 
W. H. SAWYER, Secretary and Electrician. 


The Best and most Complete Book on LElectro- 
etallurgy in any language. 


— =, os >  Wahl’s Galvanoplastic Manipulations 


RECENTLY PUBLISHED. 
Brown 
DETROIT, MICH. 
the Dynamo-Electric Machine, as well as the most ap- 


DEALERS IN proved Processes of Depositions by Simple Immersion, 


with descriptions of Apparatus, Chemical Products 

e employed in the Art, etc. Based largely on the “ Man- 

ulations ae a of Alfred Roseleur. By 

illiam H. Wahl, Ph. D.( Heid.) Secretary of the Frank- 

lin Institute. Illustrated by 189 engravings. &yo. 656 
7 




















Galvanoplastic Manipulations. A _ Practical 
Guide for the Gold and Silver Electroplater and the 
Galvanoplastic Operator. Comprising the Electro- 

Deposition of all Metals by means of the Battery and 





MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 
OAK AND LOCUST PINS,,. 


‘ages. Cloth, - . ‘ - - - - 
yy of postage to any address in the world. 
ee" A full descriptive and illustrated circular of the 
ahove work sent free of postage to any one who will 
Mee 

2" Our Catalogue of Practical and Scientific Books, 
96 pages, 8v0, and our other Catalogues and Circulars, 
the whole covering every branch of Science applied to 
the Arts, sent free and free of postage to any one in 
any part of the world who wilh Purnish his address, 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS. 
810 Walnut Street, Philadelphia, Pa. 


isque Leclanché Battery 


A SAVING OF TWO-THIRDS OF THE 
COST OF TRANSMITTER BATTERIES. 


The particular attention of telephone companies 
is called to the great economy involved in the use 
of * DISQUE ” over any other form of Leclanche 
Battery ; its present low cost being such that, in 
quantity, the Complete Disque Cell is furnished for 
the price of a sing'e pair of prisms, while instead 
of requiring renewal once every four to six months, 
fm] , the Disque Porous Cup does first class transmitter 

i) and bell work for from 18 to 30 months. 
The renewal of the porous cup costs but little 
if) more than half the price for prisms. 

A number of the largest telephone companies in 
the United States have already availed themselver 
wm) of this plain advantage, and are using our Disque 
ii | Battery exclusively. \ 
| As tothe many other forms of Sal Ammoniac- 
Carbon-Zince,“ Open Circuit,” and “ Telephone Bat- 
teries,” it is quite apparent that their only 
advantage existed while high prices were charged for Disque Leclanché 
Battery. Now that the Disque, which is the foundation Sal Ammoniac 
Battery, and the best of any or all, has also become the cheapest, there can be 
no question as to the entire economy of its use above all others. 





(Patent applied for.) Send for Catalogue. 











LECLANCHE & 








- PRICE 
BATTERY, COMPLETE, $1.00; ZINC, WITH CONNECTOR, $§& .!0 
POROUS cup, - . -75 | SAL AMMONIAC, - - 208 
CLASS JAR, ° - -18| COMPLETE CELL, SEALED, 1.20 


LARGE DISCOUNTS TO TELEPHONE EXCHANGES AND THE TRADE, 





All Disque Leclanche Batteries furnished by us are war= 
ranted to be in every particular the same original and 
genuine article which has during the past ten years 
become thoroughly well known as the best of all Open 
Circuit Batteries. 


J.H. BUNNELL & Co., 
Nos. 106 & 108 LIBERTY»>STREET, NEW YORK. 


SEND FOR OUR LATEST LARGE ILLUSTRATED CATALOGUE, NO, 7, OF JULY, 1885, 








CONNECTICUT DISTRICT 
TELEGRAPH AND ELECTRIC CO., 


101 Bank St,, Waterbury, Conn. 


ZINCS, 


LECLANCHE ZINCS, with Thumb-serew or 
Patent Spring Connections, from re 
Spelter and well amalgamated. 


GRAVINY BATTERY ZINGS AND COPPERS, 


Medical Battery Zincs 
and Rolled Zinc Plates. 


BURGLAR-ALARM SPRINGS, 
BATTERIES & SUPPLIES. 


WOOD AND BRONZE PUSH-BUTTONS, 


Extra Fine Quality. 


Special Agents for Bartholdi Two-Wire 
Automatic Gas Burner. 


SEND FOR CATALOGUE AND PRICES. 





Telegraph and Electrical 


Medical _ Batteries, Inventors’ Models, Experi-*, 
mental Work, and fine brass castings. Send for 
catalogue C. E. JONES & BRO. Cincinnati, 0, 


is important to us that you mention this paper. 


PHOSPHOR-BRONZE 


TELEPHONE WIRE, 





se 
- Licsfshor- Bionge. 
(ombines High Electrical Conductivity and Resist- 
ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16,17, and 0, studs’ Gauge. 


The Phophor Braz ling Co, (Limited, 


’ 612 ARCH ST7., PHILADELPHIA, PA.’ 


Owners - of - the - Umted - States - Phosphor-Bronse - Patents. 
Sole Mannfacturers of Phospher-Bronze in the United States. 





CONNOLLY BROS., 


Patent Attorneys 


AND SOLICITORS, 
Pittsburgh, Pa.; 
PHILADELPHIA, PA., 

Mutual Life Ins. Bailding, 10th and Chestunt Sts. ; 


WASHINGTON, D. C., 
CORNER 6th AND F STREETS. 





Electrical Cases a Specialty. 





THE BISHOP GUTTA-PERCHA CO., 





W. W. MARKS, Supt. 


420 to 426 East 25th St., N. Y., 


Have improved machinery and increased facilities for making 


Submarine, Subterranean and Aerial Cables. 


We guarantee our productions 


TO BE SUPERIOR TO ANY IMPORTED, 


and to sell at prices which will render importation unnecessary. 
All the GUTTA-PERCHA insulated cables made in this 
country have been manufactured at our works. 


All kinds of Insulated Wires at the Lowest Prices. 


PURE GUTTA-PERCHA FCR ALL PURPOSES. 
HENRY A. REED, See’y. 





FOREST CITY ELECTRIC WORKS, 





Handle removable. 


In stock and to order. 

Contracts made for 
special manufacture and 
for the exclusive use or 
sale of any Electrical 
apparatus. 
Light a specialty). 
scriptions and prices on 
request. 


Correspondence 


, § 


SOLE MANUFACTURERS OF 


CLEVELAND'S ELECTRIC LIGHT COT-OUT%, 


GANG SWwitTcHeEes, 


(Electric 
De- 





Solicited. 


W, B. CLEVELAND, Prop. 
144 SUPERIOR ST., CLEVELAND, O. 





“THE ELECTRICAL REVIEW,” 
Anillustrated weekly journal, is theacknowledged lead- 
er in the world of electrical science. Edited with care, 
its editorial opinion is reliable, its news columns bright 
and instructive. $3.00 per year; single copies, 10 cents. 
23 PARK ROW, NEW YORK. 
&2™ Best advertising medium in the electrical field. 





MODEL and g Seid forCircmas. 


EXPERIMENT C.E.Jones& Bro, 


eee TT CINCINNATI, 0. 
WORK srcisiv. : 


(Mention this Paper} 











MITCHELL, VANCE & C0. 


OS i= 
MANUFACTURERS 























] 
Have added a department for the of 
Electroliers and other fixtures adaptable to any 
system of Incandescent Electric Ligh Com. 
bination Fixtures for both Gas and Electric Light 
Estimates and designs furnished upon  sahendion. 
836 & 838 BROADWAY, 
NEW YORK 


Lowest Prices 
FOR 


BELLS, 


E. W. HAZAZER, 


32 Frankford Street, 
NEW YORK. 


ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


For Telephone, Telegraph and Electric Light. 
OFFICE, LINE, 


ANNUNCIATOR WIRE, 
Magnet Wire and Flexible Cordage, 


200 & 202 N. THIRD ST., 














PHILADELPHIA, PA. 





Ineulated and Bare. . 
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—merd | Established 1866. 357 FOURTH AV., N.Y. 


CURT W. MEYER, 


a? Goat Mlactrial 


and In of 


The unprecedented “* CURT BATTERY ”’ in great demand. 
“The Student’s Electrical Cabinet,” an instructive 
gift. Electro-Medical Batteries, Electric 
Illuminators, and all kinds of electri- 
cal supplies, Optical Goods, etc. 


ge SEND FOR CIRCULARS. 











TANDARD 
ELECTRICAL 
INSTRUMENTS. 
Galvanometers, Resistance Coils, 
These.carbons are made of the Condensers, Keys, Switches, Ac., 
BEST MATERIALS Bailey Combination Set 


and with the latest im roved machinery, of any 
required degree of hardness, and can be 
in all makes of Electric Lamps. 





ELECTRIC MFG.Co, 
P. O. Box 80, Troy, N. Y. 


use 

The regular sizes, 12 inches long, run from 4 inch 
to 1 inch diameter, varying by sixteenths. 
Special LENGTHS and SIZES to Order, 

A large and complete stock always on hand. 

The want of a high order of battery plate has 
long oo felt. Those wishing such would do well 
to use the 

BOULTON PLATES, 

Special attention is given to the manufacture of 
all sizes to order. 

Price Lists and full information furnished on 
application. 

Also Exclusive Agents of the celebrated 
AUSTRIAN Cored CARBON 
for the United States. 


Bouton CARBON WORKS, 


Foot of Wilson Avenue, 
CLEVELAND, OHIO. 


Telephone Stocks 


Chicago Local Stocks & Bonds 
BOUGHT AND SOLD 


On Commission by the Undersigned. 


s. G.I YNCH, 
144 La Salle St., Chicago (formerly Lynch & Banta). 





STAR IRON TOWER CoO. 
Manufacturers of the 
©o’Beirne Patent 


TOWERS > MAST ARMS 


rR - 
HBilectric ITsighting, 


and Pub) 


Publishers of the 
AMERICAN ELECTRICAL DIRECTORY 


Fort Wayne, Indiana. 


CARBONS 








Only Manufacturers using Natural Gas, 
thus securing 
Uniformity, Durability & Superior Light. 


PITTSBURGH CARBON CO. lim’d, 


PITTSBURCH, PA. 











5 ~ 
‘\ \ 


The ELECTRICAL SuPPLy CO.,17 Dey St, New York. 


And 175 and 177 LAKE STREET, CHICAGO. 


STANDARD UNDERGROUND GABLE COMY, 


MANUFACTURERS OF 


The WARING ANTI-INDUCTION and BUNCHED 
Telegraph, Telephone and Electric Light, Underground and Submarine 


mee (A I TJEK SS ee 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS. 
No. 128 Pearl St., New York City. {.2:a%orsa.} No. 88 Fourth Ave., Pittsburgh, Pa. 


Consolidated Electric Light Co., 


SAWYER nti ie peitiong te 





-MAN PATENTS. 


EXECUTIVE OFFICES: | PHILADELPHIA OFFICE : 






as 205 Walnut Street; 
Mutual Life Building, BOSTON OFFICE: 
4 Pearl Street, 


\ NEW YORK. 
\, CHARLES H. BANES, HUGH R. GARDEN 
| President. Vice President. 


HENRY C. DAVIS, Treas. and General Manager. 


! Plans and Estimates Furnished for all kinds of 
INCANDESCENT LIGHTING. 





Electric Light. 
HENRY C. REES, 


780 Sansom St., Philadelphia, Pa., 
Undertakes the Furnishing and Erection of 


Electric Light Plants of every system. 


System of Arc Lighting. 


The Ber'gmany ‘Telephone’ Battery. 
Open - Cireuit Battery 


IN THE MARKET. 











Su to the Leclanché 
e others for Telephone 
° 


Bur- 

1 descent Wiring and Repairs to Dyna. glar Alarms, Gas 
mos ane Lamps a epectalty. e' etc., in short for ail 
Estimates furnished on application. of open circuit work. 
PRICE, (complete) $1.00. 








Liberal Discount to deal- 
ers and large consumers. 





UNION SQUARE J-{OTEL 


AND HOTEL DAM, 





Send for Circular and 
Price List. 


*BERGMANN & COMPANY, 


HEADQUARTERS : 


BLECTRICAT REVIEHW . 


FOR ARC LIGHTING. . 


ESTIMATES FURNISHED for the Thomson - Houston | 





HENRY B. LYTLE. CEO. L. BEETLE. 


LYTLE : ComPANY, 


15 CORTLANDT STREET, NEW YORE. 


MANUFACTURERS’ ACENTS. 


Electrical Supplies and Apparatus 


OF EVERY DESCRIPTION. 
— +>-—— 


LICENSEES 


TELEGRAPHIC TIME COMPANY 


Wisconsin, Minnesota and Kansas. 
Information Furnished Upon Application. 


THE LA RUE TELECRAPH KEY. 


Pronounced by all users the 


Fr " Most Perfect Key 


EVER DEVISED. 









Price, $2.50. 


No Side Motion, No Sticking, No ‘‘ Wabbling,” No Retractile Spring, 
No Trunnions, the Least Number of Wearing Parts 
of any Key Manufactured. 


STEEL LEVER AND VERY BEST WORKMANSHIP THROUGHOUT. 


ABSOLUTELY 


The most severe tests by the Western Union, Baltimore & Ohio, and Postal Telegraph Companies, 
and the flattering recommendations received from superintendents, managers and operators, justly en- 
title the LA RUE KEY to the superior merits claimed for it. 

A circular with full particulars upon application. 


LYTLE & CO., Sole Agents, 15 Cortlandt St., N.Y. 


B. TROFP, 
MODEL and Send for Circulars, The Cheapest House in the Trade for 


PXPERIMENTA C.E.Jones Br, ELECTRIc BELLS, 


WORK sncitin. RUHMKORFF SPARK COILS. 
285 Atlantic Avenue, Brooklyn, L. I. 








(Mention this Paper) 





THE 


United States Electrie Lighting C0 


SOLE MANUFACTURERS OF 


WESTON 
DYNAMO MACHINES 


FOR BOTH 


Are and Incandescent Lighting and Electroplating. 
WESTON + ARC + LAMPS, 


Weston Incandescent Lamps, 
ELECTRIC MOTORS, AUTOMATIC REGULATORS, 


Fixtures, Fittings, &c. 


THE 


Are and Incandescent Lighting 


ARE SUPERIOR TO ALL OTHERS IN 


EFFICIENCY, SAFETY, RELIABILITY Ano 
Perfection « Automatic Regulation. 





Full information with prices and Estimates furnished upon application. 


General Office, 59 & 61 Liberty St., New York. 





Telephone, Telegraph aed Electric Light People, 


A. J. DAM & SON, Proprietors, 
Union Square, cor. 15th Street, New York. 


Electrical Works, 
902, 204, 296, 298 Ave. B, New York, N. Y. 





Chicago Office, 185 LA SALLE STREET. 
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_ TELEGRAPHIC TIME COMPANY, 


(4 & 15 TEMPLE COURT, 5 BEEKMAN ST. 


NEV YorR=z. 





OWNERS OF PATENTS COVERING THE ONLY COMPLETE 
ELECTRIC TIME SYSTEM, WHICH HAS BEEN SUCCESS- 
FULLY OPERATED ON AN EXTENSIVE SCALE, 

IN THE WORLD. 








anized, has acquired all the Patents and Contracts 
H COMPANY and a large number of valuable and 
entirely new base patents covering Electro-Mechanicai Clocks and Synchronizing 
Devices, Two years of service in New York, Boston, Providence and other large 
New England Cities have demonstrated the perfect reliability of this System. 
Highest testimonials at the Philadelphia Electrical Exposition and from Elec- 
trical Experts and practical Clock Manufacturers and Dealers, also from 
a. who are using the System in 20 of the prominent cities of the 
nited States. 


TERRITORIAL RIGHTS FOR SALE UPON LIBERAL TERMS, 
DENCE SOLICITED IN RELATION TO THE INTRODUCTION OF THE 
BUSINESS INTO PORTIONS OF THE UNITED STATES FOR 
WHICH LICENSES HAVE NOT BEEN GRANTED, 


DAY'S Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally. 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. All rubber and gutta-percha compounds are very 
short-lived when placed either in the air or underground, and the supposed new 
insulating materials now being presented to the public, are most of them old 
and discarded experimental products, The present high standard and uniform 
quality of Kerite is the result of 30 years’ experience. 

The attention of TELEPHONE MANAGERS is especially asked to our ANTI- 
INDUCTION TELEPHONE CABLES, they ‘e:ng the most practical and 
durable in the market, 

TELEGRAPH, TELEPHONE and ELECTRIC LIGHT Wires, for either SUBMA- 
RINE or UNDERGROUND work a specialty. Estimates for complete systems 
of underground wires and conduits will be furnished on application. 


AUSTIN G. DAY, Sole Manufacturer, 


CLARK B. HOTCHKISS, Gen’l Agent, 
Telephone Cable. 120 BROADWAY, NEW YORK. 


Cs - THE BEST IS THE CHEAPEST. >t)! 


The Brush-Swan Electric Light Co. of New England. 


W. L. STRONG, President. C. P. WHITNEY, Secretary. 
A. D. JUILLIARD, Vice-President. R. W. ABORN, Treasurer. 
JOHN B. POWELL, General Manager. 


REMOVED TO Nos. 204, 206, 208, 210 ELIZABETH ST., NEW YORK. 


WHERE ELECTRICAL APPARATUS FOR ALL THE VARIOUS MODES 
OF LIGHTING AND TRANSMITIING OF POWER ARE IN OPERATION. 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE. 


NO OTHER ELECTRIC LIGHT APPARATUS IS AS DURABLE,- 
THE FIRST MACHINES MADE ARE STI 


7;= Compan > recently or; 
of the TIME TELEGRA 








MUN 


} 
38 Conductor 








LL IN DAILY OPERATION. 


THE Arc Lights of various Sizes. 
SYSTEM ) Arc and Incandescent Lights from one Dynamo and Circuit. 
Incandescent Lights of various Sizes from Special Dynamo for 
ee On gg 


Cost of Apparatus Greatly Reduced. Surveys and Estimates Furnished by Experts. 





t~ This company owns and controls all the Patents for ARC LIGHTING issued to CHAS. F. BRUSH, 
of Cleveland, for the New England States, New York, Pennsylvania, New Jersey, Delaware, Maryland, 
and the District of Columbia; also the Swan Patents for the same territory. 





J. J. TRACY, Vice-Prest. 
N. 8S. POSSONS, Supt. 


W. F. SWIFT, Secretary. 
W. 4. POSSONS, Asst. Supt. 


G. W. STOCKLY, President. 
J. POTTER, Treasurer. 


THE BRUSH ELECTRIC 60., 


The Sole Manufacturers, under all the patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, Electric-Motors, &c. 4 

WE FURNISH the ONLY COMPLETE and PERFECT SYSTEM OF ELECTRIC LIGHTING. 

Machines for Are Lighting, giving lights of 1,200, 2,000, 3,000, 4,000 and up to 100,000 candle power. 
Our No. 8 machine gives 65 lights of 2,000 c. p. with about 45 H. P. HE 

Over twenty different styles of arc lamps, for indoor and outdoor use, and for tower lighting. 


MACHINES«*INCANDESCENT LIGHTING, 

















adapted for use with Swan Incandescent lamps. These machines are automatic and do not require the 
use of any switches or resistances outside of the machine to govern the current. Will run any number 
of lamps from one up to the full capacity of the machine, without change of speed and without the use 
of any apparatus outside of the machine. 
Our prices are lower than other makers. J 
Storage Batteries, for Incandescent Lighting and for Electric Motors. Our storage batteries are the 
only practical ones offered in the market. They are especially adapted for situations where lights are 
needed for only four or five hours per day and where it is convenient to use power during the day to store 
up the current, There are thousands of such places where our storage battery must eventually be used. 


CARBONS For ARC LAMPS. 


Our carbons are the purest and best made. We have the largest and most fully equipped carbon factory 
in the world and our prices are very low. 


ELECTRIC MOTORS. 


We have commenced the manufacture of the Brush Electric Motors and shall soon be prepared to fill 
orders for all sizes from one up to forty horse-power. In many locations these are the most economical 
producers of power and will largely used by Lighting Companies and others where small powers are 
required. 


THE BRUSH ELECTRIC CoO., 











104 EUCLID AVENUE, 
Gen tend, Ay HS. A, 


CORRESPON- | 





ANSONIA BRASS & COPPER 60. 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 
“ACME” BRO 


NZE TELEGRAPH AND TELEPHONE WIRE. 
Warerooms: 19 & 21 Cliff St., New York. 


Factories: Ansonia, Conn. 


HOLMES, BOOTH & HAYDENS, 





Manufacturers of 


Hard-drawn Copper Wire 











For Telegraph and ‘Telephone. 

Patent Electric Licht Wire, Magnet Wire, 
Forest City Carbon Mfg. Co. 
BRD GEPORT BRASS CO. 
BRASS, COPPER AND GERMAN SILVER 
Bare and Insulated Copper Wire for Electric Conductors a specialty. 
The Armington & Sims 

AUTOMATIC CUT-OFF ENGINE. 

Over 1700 Engines in Une. 


Patent “K.K.” Copper and Iron Wire, &c. 
NEW YORK, BOSTON AND PHILADELPHIA.  watcrnury.. Con 
BRIDGEPORT, CONN., 
WIRE ano ROLLING MILLS, 
BRIDGEPORT ELECTRIC MFG. CO. 
SMALL SPACE REQUIRED, 





SELLING AGENTS; 


JARVIS ENGINEERING CO., 61 Oliver St., Boston. | T. W. ANDERSON, New Orleans, La. 

POND ENGINEERING CO., St. Louis, Mo. | E. P. HAMPSON & CO., 36 Cortlandt St., New York. 
3. F. BANDALL, Warren, Ohio. TANNER & DELANEY ENGINE CO., Richmond, Va. 
JOHN R. MARKLE, Detroit, Mich. | MORTON, REED & CO., Baltimore, Md. 

H. B. SMITH MACHINE CO., 925 Market St.,Phil.,Pa. | WM. MINNIGERODE, Atlanta, Ga. 


uF. H. HAYWARD, 56 Dearborn Street, Chicago, Til. 
Shultz Belting Company, 
MANUFACTURERS OF 


SHULTZ PATENT FULLED [LEATHER GB ELTING AND LACE LEATHER. 


Office and Factory : Cor. Bismarck and Barton Sts., St. Louis, Mo. 


Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
strength of the hide) is not tanned, but rawhide fulled and softened by our patented process. Our Belt- 
ing is more pliable, hugs the pulley better, transmits more power than any other, and is the only perfect 
ELECTRIC TIGHT BELT MADE. Agents in all cities. Send for trial belt. 

a 


THE ELECTRICAL SUPPLY CO. i. ae ao on 
“1 UT: erial Cable Clip, 
Insulated Wire THE BEST IN THE MARKET. P 


SEND FOR SAMPLE AND PRICES. 
PROVIDENCE ELECTRIC SUPPLY (0., 


Providence, R. I. 
































ee 


OAK BARK ELECTRIC BELTING. 
No. 8 Verry Street N.Y. 
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ORK. 


Warehouses ports Chicaczo. 

















